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THE FEEDING OF FARM ANIMALS. 



PRINCIPLES OP FEEDING. 

The feeding of farm animals, like the use of fertilizers for crops, 
rests upon quite well-defined general principles. Our knowledge of 
these principles has been derived from the studies of the chemist and 
the animal physiologist, on the composition and functions of food and 
the way it is utilized after it is eaten. These studies have shown that 
the materials of the body are continually breaking down and being con- 
sumed, and that to keep the animal in a healthy and vigorous condition 
there must be a constant supply of new material. If this is lacking, or 
is insufficient, hunger and finally death result. To keep up this sup- 
ply is one of the chief functions of food, but in addition to this the 
food maintains the heat of the body and at the same time furnishes the 
force or energy which enables the animal to move the muscles and do 
work, and also to perform the necessary functions of the body. In fur- 
nishing heat and energy the food may be said to serve as fuel. If, in 
addition to repairing the wastes of the system and furnishing it with 
heat and energy, growth is to be made (as in the case of immature ani- 
mals) or milk secreted, an additional supply of food is required. To 
supply food in the right proportion to meet the various requirements 
of the animal, without a waste of food nutrients, constitutes scientific 
feeding. It is by carefully studying the composition of feeding stuffs, 
the proportion in which they are digested by different animals and 
under different conditions, and the requirement of animals for the 
various food nutrients when at rest, at work, giving milk, producing 
wool, mutton, beef, pork, etc., that the principles of feeding have been 
worked out. In applying these principles in practice the cost and 
special adaptations of different feeding stuffs must of course be taken 
* into account. 

COMPOSITION OF THE ANIMAL BODY. 

The animal body is made up mainly of four classes of substances — 
water, ash or mineral ingredients, fat, and nitrogenous matters. The 
proportion in which these four classes of substances occur depends 
upon the age of the animal, treatment, purpose for which it is kept, etc. 

Water constitutes from 40 to 60 per cent of the body, and is an essen- 
tial part. From 2 to 5 per cent of the weight of the body is ash. This 
occurs mainly in the bones. The fat varies greatly with the condition 
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of the animal, but seldom falls below 6 per cent or rises above 30 per 
cent. The nitrogenous material or protein includes all of the mate- 
rials containing nitrogen; all those outside this group are nitrogen- 
free, or nonnitrogenous. The nitrogen referred to here is the same 
as that mentioned in connection with fertilizers, and is the element 
which constitutes about four-fifths of the atmosphere. It occurs in 
plants and animals in various compounds grouped under the general 
name of protein. Lean meat, white of the egg, and casein of milk 
(curd) are familiar forms of protein. The flesh, skin, bones, muscles, 
internal organs, brain, and nerves— in short, all of the working 
machinery of the body — are composed very largely of protein. The 
albuminoids are a class of compounds included under protein. 

COMPOSITION OF FEEDING STTTFFS. 

I The food of herbivorous animals contains the same four groups of 
f substances found in the body, viz, water, ash, protein (nitrogenous 
materials), and fat; and in addition to these a class of materials called 
carbohydrates, defined below. 

Water. — However dry a feeding stuff may appear to be — whether 
hay, coarse fodder, grain, or meal— it always contains a considerable 
amount of water which can be driven out by heat. The amount may 
be only from 8 to 15 pounds per 100 pounds of material, as in hay, 
straw, or grain, but in green corn fodder and silage it amounts to 
nearly 80 pounds, and in some roots to 90 pounds. This water, 
although it may add to the palatability of a food, is of no more benefit 
to the animal than water which it drinks. For this reason, and because 
the proportion of water varies widely, comparisons of different kinds 
of foods are usually made on a dry or water-free basis, which shows 
the percentage of food ingredients in the dry matter. 

Ash is what is left when the combustible part of a feeding stuff is - 
burned away. It consists chiefly of lime, magnesia, potash, soda, 
iron, chlorin, and carbonic, sulphuric, and phosphoric acids, and is 
used largely in making bones. From the ash constituents of the food 
the digestive organs of the animal select those which the animal needs 
and the rest is voided in the manure. As a general rule rations com- 
posed of a variety of nutritious foods contain sufficient ash to supply 
the requirements of the body. Corn, however, is poor in ash, and 
when fed extensively to growing animals, like pigs, it may be neces- 
sary to add to it some ash material, as wood ashes, charcoal, or bone 
meal. 

Fat, or the material which in analysis is dissolved from a feeding 
stuff by ether, includes, besides real fats, wax, the green coloring 
matter of plants, etc. For this reason the ether extract is usually 
designated crude fat. The fat of food is either stored up in the body 
as fat or burned to furnish heat and energy. 
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Carbohydrates are usually divided into two groups: (1) Nitrogen-free 
extract, including starch, sugar, gums, and the like; and (2) cellulose or 
fiber, the essential constituent of the walls of vegetable cells. Cotton 
fiber and wood pulp are nearly pure cellulose. Coarse fodders, like 
hay and straw, contain a large proportion of fiber, while most grains 
contain little fiber, but are rich in starch, sugar, etc. (nitrogen-free 
extract). The carbohydrates form the largest part of all vegetable 
foods. They are not permanent^ stored up as such in the animal 
body, but are either stored up as fat or burned in the system to pro- 
duce heat and energy. They are one of the principal sources of ani- 
mal fat. - — 

Protein (or nitrogenous materials) is the name of a group of materials 
containing nitrogen. All other constituents of the feeding stuffs — the 
ash, fat, and carbohydrates- — are nonnitrogenous or free from nitrogen. 
Protein materials are often designated as "flesh formers," because 
they furnish the materials for the lean flesh; but they also enter largely 
into the composition of blood, skin, muscles, tendons, nerves, hair, 
horns, wool, the casein and albumen of milk, etc. For the formation 
of these materials protein is absolutely indispensable. No substances 
free from nitrogen can be worked over into protein or fill the place of 
protein. It is, then, absolutely necessary for an animal to be provided 
with a certain amount of protein in order to grow or maintain exist- 
ence. Under certain conditions it is believed protein may be a source 
of fat in the body; and finally it may be burned, like the carbohydrates 
and fat, yielding heat and energy. 

SOXJBCES OF HEAT ANT) ENERGY. 5 

The sources of heat and energy in the animal, then, are the protein, 
fat, and carbohydrates of the food, and the fat and protein of the body, 
for the fat and protein of the body may be burned like that in the 
food. The value of the fat for producing heat is nearly two and a half 
times that of carbohydrates or protein. The sources of fat in the body 
are the fat, carbohydrates, and, probably, the protein of the food; and 
the exclusive source of protein in the body is the protein in the food. 
These groups of food materials are termed nutrients. 

SOURCES OF EAT. 

To a certain extent at least the nutrients may replace one another, 
although, as stated above, no other nutrient can take the place of pro- 
tein for building tissue and repairing waste of nitrogenous materials 
in the body. The fat and carbohydrates perform similar functions, 
and to a large extent carbohydrate materials may replace fat in 
the food, even when a large fat production is demanded of the animal, 
as in the case of the cow. For example, Jordan, at the New York State 
experiment station, fed a cow for ninety-five days upon food from 
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•which the fat had been extracted as thoroughly as possible. In spite 
of this absence of food fat the cow continued to secrete milk similar to ^ 
that produced on a normal ration. Nearly 63 pounds of fat was yielded 
in the milk during the ninety-five days, and the cow gained 47 pounds 
during that time, being judged a much fatter cow at the end than at 
the beginning. He concludes that the milk fat was produced quite 
largely, if not entirely, from the carbohydrates of the food. 

The exact processes by which the nutrients are changed into the dif- 
ferent components or products of the body is not definitely known. 

TABLE OF COMPOSITION. 

The composition of feeding stuffs, or the proportion in which the 
nutrients occur, is determined by chemical analysis. A large number 
of analyses of American feeding stuffs have been made. These analy- 
ses have been compiled, and are summarized in the table given at the 
end of this bulletin. This table shows the average composition of a 
large number of feeding stuffs in common use, together with the limits 
within which the composition has been found to vary. These maxi- 
mum, minimum, and average results are given for the foods as they 
are fed (green or dry). The carbohydrates have here been divided 
into the two groups mentioned above, viz, fiber and nitrogen-free 
extract, as they are determined separately. The sum of the two gives 
the total carbohydrates. In the last column of this table is stated 
the total number of analyses from which the average was obtained. 
The probable accuracy of the average increases with the number of 
analyses on which it is based. 

This table shows how great are the differences in composition 
between different kinds of feeding stuffs. Take the case of protein 
for instance. In straw this varies from 3 to 4 per cent; in hay of 
grasses from 6 to 8 per cent; in hay of clovers, cowpeas and the like, 
from 12 to 16 per cent; in grains from 10 to 12J- per cent; and in by- 
products it reaches 35 per cent in linseed meal, 42 per cent in cotton- 
seed meal, and 47| per cent in peanut meal. Protein, like its 
counterpart, the nitrogen in fertilizers, is the most expensive element, 
and a considerable amount of it is absolutely essential to growth. * 
The table will aid in the selection of the cheapest sources of food 
materials. 

DIGESTIBILITY OF FEEDING STUFFS. 

The table just referred to gives the total amounts of nutrients found 
by analysis in different feeding stuffs. But only a portion of these 
amounts is of direct use to the animal, i. e. , only that digested. A part 
of the food is dissolved and otherwise altered by the juices of the mouth, 
stomach, and intestines, absorbed from the alimentary canal, and in the 
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form of chyle passes into the blood and finally serves to nourish and 
sustain the body. This portion is said to be digested and assimilated, 
and from it alone the animal is nourished. The other portion, the part 
not digested, passes on through the body and is excreted as manure. 

PERCENTAGE OF NUTRIENTS DIGESTED. 

As the rates of digestibility are not constant for different foods, and 
as only the digestible portion is of any nutritive use to the animal, it 
is essential to know in the case of each feeding stuff what part of its 
protein, fat, and carbohydrates (the total quantity of which is shown 
by analysis) is actually digested by the animal. This is determined 
by digestion experiments with animals, and to secure approximately 
accurate figures the trials are repeated with a large number of animals 
and under various conditions. The figures obtained represent the 
percentages of the nutrients digested and are called digestion coef- 
ficients. 

In the case of clover hay, for instance, on an average 60 per cent of 
the protein which it contains, 55 per cent of the fat, 55 per cent of 
the fiber, and 65 per cent of the nitrogen-free extract are digested by 
cows. The table of composition shows red-clover hay to average 12.3 
per cent of protein, or 12.3 pounds of protein in 100 pounds of hay. 
As only 60 per cent of this is digestible, 100 pounds of hay would con- 
tain only 7.38 pounds of digestible protein. The remaining 4.92 
pounds of protein are voided and do not aid in nourishing the animal. 
The amounts of digestible fat and carbohydrates (fiber and nitrogen- 
free extract) are calculated in a similar way. The digestibility of 
such coarse fodders as straw, coarse hay, etc., is relatively low. The 
digestibility, like the composition, varies somewhat for the same kind 
of feeding stuff grown under different conditions and fed to different 
animals. 

AMOUNTS OF DIGESTIBLE NUTRIENTS IN DIFFERENT FEEDING 

STUFFS. 

To simplif}' matters for the feeder, calculations have been made of 
the amounts of digestible protein, fat, and carbohydrates contained 
in 100 pounds each of a large number of more commonly used feeding 
stuffs. As has been fully explained above, they are derived from 
averages of composition and of digestibility , both of which are subject 
to considerable variation. In calculating them American analyses and 
digestion coefficents found in American experiments were used as far 
as possible. They are the figures which the farmer has to consult to 
find the approximate food value of a material in selecting his feeding 
stuffs or making up a ration. 
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Dry matter and digestible food ingredients in 100 pounds of feeding stuffs. 



Feeding stuff. 



Green fodder: 

Corn iodderi (average of all varieties) . 

Kafir-corn fodder 

Eye fodder 

Oat fodder 

Red top, in bloom 

Orchard grass, in bloom 

Meadow fescue, in bloom 

Timothy, 2 at different stages 

Kentucky blue grass 

Hungariangrass 

Red clover, at different stages 

Crimson clover 

Alfalfa, 8 at different stages 

Cowpea 

Soy bean . 

Rape 

Corn silage (recent analyses) 

Corn fodder, 1 field cured 

Corn stover, field cured 

Kafir-corn stover, field cured 

Hay from — 

Barley 

Oats 

Orchard grass 

Redtop 

Timothy 2 (all analyses) 

Kentucky blue grass 

Hungarian grass 

Meadow fescue. 

Mixed grasses 

Rowen (mixed) 

Mixed grasses and clover 

Red clover 

Alsike clover 

White clover 

Crimson clover 

Alfalfa" , 

Cowpea 

Soy bean 

Wheat straw 

Rye straw. „ 

Oat straw 

Soy-bean straw 

Roots and tubers: 

Potatoes 

Beets 

Mangel-wurzels 

Turnips 

Ruta-bagas 

Carrots 

Grains and other seeds: 

Corn (average of dent and flint) 

Kafir corn 

Barley 

Oats 

Rye , 

Wheat (all varieties) 

Cotton seed (whole) 

Mill products: 

Corn meal 

Corn-and-cob meal 

Oatmeal 

Barley meal 

Ground corn and oats, equal parts 

Pea meal 

Waste products: 

Gluten meal — 

Buffalo 

Chicago 

Hammond 

King 

Cream gluten (recent analyses) 

Gluten feed (recent analyses) 

Buffalo (recent analyses) 

Roekford (Diamond) 

Hominy chops 

Malt sprouts 



Total dry 
matter. 



Founds. 
20.7 
27.0 
23.4 
37.8 
34.7 
27.0 
30.1 
38.4 
34.9 
28.9 
29.2 
19.3 
28.2 
16.4 
28.6 
14.3 
25.6 
57.8 
59.5 
80.8 

89.4 
84.0 
90.1 
91.1 
86.8 
78.8 
92.3 
80.0 
87.1 
83.4 
87.1 
84.7 
90.3 
90.3 
91.4 
91.6 
89.3 
88.7 
90.4 
92.9 
90.8 
89.9 

21.1 
13.0 
9.1 
9.5 
11.4 
11.4 

81.1 
87.5 
89.1 
89.0 
88.4 
89.5 
89.7 

85.0 
84.9 
92.1 
88.1 
88.1 
89.5 



91.8 
90.5 
91.9 
92.8 
90.4 
91.9 
91.0 
91.3 



Protein. 



Pounds. 
1. 10 
0.87 
2.05 
2.44 
2.06 
1. 91 
1.49 
2.01 
2.66 
1.92 
3.07 
2.16 
3.89 
1.68 
2.79 
2.16 
1. 21 
2.34 
1.98 
1.82 

5.11 
4.07 
4.78 
4.82 
2.89 
4.76 
4.50 
4.20 
4.22 
7.19 
6. 16 
7.38 
8. 15 
11.46 
10.49 
10.58 
10.79 
10.78 
0.37 
0.63 
1.20 
2.30 

1.36 
1.21 
1.03 
0. 81 
0.88 
0.81 

7.14 

5.78 
8.69 
9.25 
9.12 
10.23 
11.08 

6. 26 
4.76 

11.53 
7.36 
7.01 

16.77 



21.56 
33.09 
24.90 
30.10 
30.45 
19.95 
22.88 
20.38 
8.43 
18.72 



Carbo- 
hydrates. 



Pounds. 
12.08 
13.80 
14.11 
17.99 
21.24 
16.91 
16.78 
21.22 
17.78 
15.63 
14.82 

9.31 
11.20 

8.08 
11.82 

8.65 
14.56 
32.34 
33. 16 
41.42 

35.94 
33.35 
41.99 
46.83 
43.72 
37.46 
51. 67 
43.34 
43.26 
41.20 
42.71 
38.15 
41.70 
41.82 
38.13 
37.33 
38.40 
38.72 
36.30 
40.58 
38.64 



16.43 
8.«4 
5.65 
6.46 
7.74 
7.83 

66. 12 
53.58 
64.83 
48.34 
69.73 
.69. 21 
33. 13 

65.26 
60.06 
52.06 
62.88 
61.20 
51.78 



43.02 
39.96 
45.72 
35.10 
45.36 
54.22 
51.71 
54.71 
61.01 
43.50 



Fat. 



Pounds. 
0.37 
0.43 
0.44 
0.97 
0.58 
0.58 
0.42 
0.64 
0.69 
0.36 
0.69 
0.44 
0.41 
0.25 
0.63 
0.32 
0.88 
1.15 
0.57 
0.98 

1.55 
1.67 
1.40 
0.95 
1.43 
1.99 
1.34 
1.73 
1.33 
1.43 
1.46 
1.81 
1.36 
1.48 
1.29 
1.38 
1.51 
1.54 
0.40 
0.38 
0.76 
1.03 



0.05 
0.11 
0.11 
0.11 
0.22 

4.97 
1.33 
1.60 
4.18 
1.36 
1.68 
18.44 

3.60 
2.94 
5.93 
1.96 
3.87 
0.65 



11. 87 
4.75 
10.16 
15.67 
2.47 
5.35 
2.89 
3.82 
7.06 
1.16 



1 Corn fodder is entire plant, usually sown thick. 

2 Herd's grass of New England and New York. 
8 Lucern. 
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Dry matter and digestible fond ingredients in 100 pounds of feeding stuffs — Continued. 



Feeding stuff. 


Total dry 
matter. 


r rotein. 


Carbo- 
hydrates. 


rat. 


Fuel 
value. 


Waste products-^Continued. 


Pounds. 


Pounds. 


Pounds. 


Pounds. 


Calories. 


Distillery grains (dried), principally corn ..... 


24.3 


4.00 


9.37 


1.38 


30,692 


92.0 


19. 04 


31.79 


6.03 


119, 990 


93.0 


21.93 


38.09 


10.83 


157,340 


Distillery grains (dried), principally rye 


93.2 


10.38 


42.48 


6.38 


125, 243 


92.6 


23.33 


35.64 


11.88 


159, 818 




88.2 


11.47 


52.40 


1.79 


126, 352 




88.5 


12.01 


41.23 


2.87 


111, 138 




84.0 


12.79 


53.15 


3.40 


136,996 




88.2 


12.22 


. 49.98 


3.83 


131, 855 




88.5 


19.29 


31.65 


4.56 


113, 992 




88.2 


22.34 


36.14 


6.21 


134, 979 




92.0 


9.65 


38.57 


3. 37 


103, 911 




91.8 


37.01 


16.52 


12.58 


152, 653 




88.9 


1.05 


32.21 


1.89 


69,839 




90.8 


28.76 


32.81 


7.06 


144, 313 




90.1 


30.59 


38.72 


2.90 


141, 155 




10.1 


0.63 


7.12 




14,415 




93.6 


6.80 


65.49 




134,459 


£filk and its by-productsi 

Whole milk 






12.8 


3.38 


4.80 


3.70 


30,829 


Skim milk, cream raised by setting 


9.6 


3.10 


4.61 


0. 90 


18, 139 


Skim milk, cream raised by separator 


9.4 


3.01 


5.10 


0.30 


16, 351 




9.0 


2. 82 


4. 70 


0.60 


16, 097 




6.2 


0.66 


5.00 


0.10 


10,764 



FUEL VALUE. 

The last column in the above table, headed " fuel value," indicates 
the heat and energy power of the food. As stated above, one of the 
primary functions of the food is to produce heat for the body and 
energy for work. The value of food for this purpose is measured in 
"heat units" or "calories," 1 and is calculated from the nutrients 
digested. Thus the fuel power of 1 pound of digestible fat is estimated 
to be 4,220 calories, and of 1 pound of digestible protein or carbo- 
hydrates about 1,860 calories. The total fuel value of a feeding stuff 
is found by using these factors. 

The meaning of the figures in the above table is that in 100 pounds 
of green corn fodder containing an average amount of dry matter (20.7 
pounds) there are contained approximately 1.10 pounds of digestible 
protein (materials containing nitrogen), 12.08 pounds of digestible car- 
bohydrates (starch, sugar, fiber, etc.), and 0.37 pound of digestible fat; 
and that these materials when consumed in the body will yield 26,076 
calories of heat, furnishing energy for work and maintaining the 
temperature of the body. 

FOOD REQUIREMENTS OF ANIMALS. 

It will be remembered that the primary functions of food are to repair 
the waste of the body, to promote growth in immature animals, and to 
furnish heat and energy. And for these purposes only the digestible 
portion of the food, as given in the above table, is to be taken into 

'A calorie of heat is the amount required to raise the temperature of a pound of 
water about 4° F. 
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account. The amount of digestible protein, fat, and carbohydrates in 
a ration is an indication of its fitness to fulfill these purposes. The 
next question is, How much of these materials does an animal require, 
and in what proportion should they be given ? This differs with the 
purpose for which the animal is kept, whether it is growing, being 
fattened, used for work, or making milk. An ox standing in the stall 
requires less food nutrients than one which is worked hard every day. 
That is, in drawing heavy loads the animal breaks down or consumes a 
certain amount of muscular tissue, which must be replaced by protein 
in the food, and it uses energy or force which is also furnished by the 
food nutrients. In standing in the barn it still requires some protein, 
fat, and carbohydrates to perform the necessary functions of the body 
to maintain heat in winter, to grow a new coat of hair, etc. But if it 
is fed the same ration as when working hard, the tendency is to get fat 
or waste the food. 

FOOD REQTTIRED BY COWS. 

The cow requires not only materials for maintenance, but must also 
have protein, fat, and carbohydrates to make milk from. The milk 
contains water, fat, protein (casein, or curd), sugar, and ash, and these 
are all made from the constituents of the food. If insufficient protein, 
fat, and carbohydrates are contained in the food given her, the cow 
supplies this deficiency for a time by drawing on her own body, and 
gradually begins to shrink in quantity or quality of milk, or both. 
The stingy feeder cheats himself as well as the cow. She may suffer 
from hunger although her belly is full of swale hay, but she also 
becomes poor and does not yield the milk and butter she should. 
Her milk glands are a wonderful machine, but they can not make milk 
casein (curd) out of the constituents in coarse, unappetizing, indigesti- 
ble swale hay or sawdust any more than the farmer himself can make 
butter from skim milk. She must not only have a generous supply 
of good food, but it must contain sufficient amounts of the nutrients 
needed for making milk. Until this fact is understood and appreciated, 
successful, profitable dairying is out of the question. 

Many forcible illustrations of its truthfulness have been furnished 
by the agricultural experiment stations. 

RESULTS OF CARE AND FEEDING. 

For example, at the Kansas Experiment Station a herd of 20 com- 
mon scrub cows," which "were below the average cows of the State," 
were tested to see what could be made of them by proper feeding and 
handling. The average annual yield of milk per cow under such 
conditions was 5,707 pounds, the poorest cow giving 3,583 pounds; 
and the average yield of butter fat was 238 pounds, the poorest cow 
giving 135.7 pounds. The value of the butter fat averaged $37.75 per 

22 



11 

cow. To compare this with the conditions in the State, the records 
were collected of 82 herds in one of the leading dairy sections. The 
* average annual yield was found to be 3,441 pounds of milk per cow, 
and 104.5 pounds of butter fat, the value of which was $19.79. 

We attribute the greater yield secured from the college scrub herd to three causes: 
First, at all times their rations were either balanced or contained an excess of pro- 
tein — the material which builds blood and milk — while the Kansas cow usually, 
when on dry feed, has only half enough protein. Second, kindness and shelter. Our 
scrub cows were petted, comfortably sheltered, never driven faster than a slow walk, 
and never spoken to in an unkind tone. Third, a full milk yield was secured 
through the summer drought by giving extra feed. 

Prof. T. L. Haecker, of the Minnesota Experiment Station, made 
the statement a few years ago that "the average cow in Minnesota is 
returning in dairy products a sum barely equal to the market price of 
the feed, simply because of a lack of understanding of how to feed." 
The average gross return for all the common cows at the Minnesota 
station, which "are no better than the average cow of Minnesota," 
was valued at $44.53 per cow. The average gross return to farmers 
of the State, as shown by the creamery returns, was only about $22 
per cow. This deficiency of $22.53 in the returns from the common 
cows of the State, Professor Haecker believes it is fair to conclude, is 
"wholly due to lack of knowledge of proper feeding and care." 

The cow must be regarded as a sort of living machine. She takes 
the raw materials given her in the form of food and works them over 
into milk. If the supply of proper materials is small, the output will 
be small. The cow that will not repay generous feeding should be 
disposed of and one bought that will. There are, of course, certain 
inbred characteristics or natural qualities which even liberal feeding 
can not overcome. 

FEEDING STANDARDS FOR DIFFERENT KINDS OF ANIMALS. 

Attempts have been made to ascertain the food requirements of 
various kinds of farm animals under different conditions. Large num- 
bers of feeding experiments have been made under var3 ? ing conditions 
with this end in view. From the results feeding standards have been 
worked out which show the amounts of digestible protein, fat, and 
carbohydrates supposed to be best adapted to different animals when 
kept for different purposes. 

These so-called physiological standards refer primarily to the nutri- 
ents required for maximum production, but do not take into account 
the element of cost. Since certain of the nutrients can replace one 
another, it often transpires that the physiological standard does not 
correspond with the standard for most economical production in a given 
locality. This applies more especially to the protein, which is the 
most expensive nutrient, but as a matter of fact it has often been found 
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in practical experience that production has been increased and cheap- 
ened by making the rations conform more nearly to those suggested 
by the physiological standard. 

GERMAN STANDARDS. 

The feeding standards prepared by Wolff, a German investigator in 
animal nutrition, have been the most widely used of any. These were 
based largely on the weight of the animal, although an attempt was 
made to make allowance for the age of the animal and for the kind of 
work performed. Of late, however, there has been a quite general 
belief that the standards should take more account of the amount or 
character of production. In the case of milch cows, for example, it 
is thought that the standard should be adapted to the amount of milk 
produced, making the live weight a matter of secondary consideration. 
The most important use of protein in feeding cows is in the formation 
of milk. Hence a cow producing 20 quarts of milk a day will require 
considerably more protein to elaborate this milk than one giving only 
8 quarts; and as the milk production of cows bears no particular rela- 
tion to the live weight, a hundred pounds in weight more or less need 
make very little difference in the ration. The use of rations varying 
in accordance with the milk production is comparatively simple, as it 
only requires that the weight of milk given by different cows shall be 
known. Wolff's standards have recently been modified by Prof. F. 
Lehmann, as the result of additional experiments and practical expe- 
rience, and also in the attempt to adapt them more closely to the prac- 
tical needs of the animal. These standards are as follows: 

Wolff-Lehmann feeding standards. 
[Showing amounts of nutrients per 1,000 pounds live weight for a day's feeding.] 



Animal. 



Oxen: 

At rest in stall 

At light work 

At medium work 

At heavy work 

Fattening cattle: 

First period 

Second period 

Third period 

Milch cows: 

Giving 11 pounds milk a day. 

Giving 16J pounds milk a day 

Giving 22 pounds milk a day. 

Giving 27i pounds milk a day 
Sheep: 

Coarse wool 

Fine wool 

Breeding ewes, with lambs 

Fattening sheep: 

First period 

Second period 

Horses: 

Light work 

Medium work 

Heavy work 

Brood sows 

22 



Total 
dry 
matter. 


Digestible nutrients. 


Fuel 
value. 


Protein. 


Carbohy- 
drates. 


Fat. 


Pounds. 
18 
22 
25 
28 


Pounds. 
0.7 
1.4 
2.0 
2.8 


Pounds. 
8.0 
10.0 
11.5 
13.0 


Pounds. 
0.1 
0.3 
0.5 
0.8 


Calories. 
16, 600 
22,500 
27,200 
32, 755 


SO 
SO 
26 


2.5 
3.0 
2.7 


15.0 
14.5 
15.0 


0.5 
0.7 
0.7 


34,650 
35, 500 
35,900 


25 
27 
29 
32 


1.6 
» 2.0 
2.6 
3.3 


10.0 
11.0 
13.0 
13.0 


0.3 
0.4 
0.5 
0.8 


22, 860 
25,850 
30,950 
33, 700 


20 
28 
25 


1.2 
1.5 
2.9 


10.5 
12.0 
15.0 


0.2 
0.3 
0.5 


22,600 
26,400 
35,400 


80 
28 


3.0 
3.5 


15.0 
14.5 


0.5 
0.6 


35,600 
36,000 


20 
24 
26 
22 


1.5 
2.0 
2.5 
2.5 


9.5 
11.0 
13.3 
15.6 


0.4 
0.6 
0.8 
0.4 


22,150 
26,700 
32,750 
35,170 
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Wolff -Lehmann feeding standards — Continued. 



[Showing amounts of nutrients per 1,000 pounds live weight for a day's feeding.] 



Animal. 


Total 
dry- 
matter. 


Diges 
Protein. 


tible nutr 

Carbohy- 
drates. 


ients. 
Fat. 


Fuel 
value. 


Fattening swine: 










CoZotics, 


First period 


36 


4. 5 


25. 0 


0. 7 


57 800 


Second period 


32 


4. 0 


24. 0 


0 5 


54 200 


Third period 


25 


2. 7 


18. 0 


0. 4 


40]200 


Growing cattle: 










Dairv breeds— 












2 to 3 months old , weighi ng about 150 












pounds 


23 


4. 0 


13. 0 


2. 0 


40,050 


+ a ft tii An the aIH wtnerhiner dhnnt Q Afi 

O IU U .LLHJ11 bllo U1U , W ^1££ Ulllg tt UU U K> ouu 










pounds 


24 


3. 0 


12 8 


1 0 


oo, DUU 


6 to 12 months old, weighing about 600 












pounds 


27 


2 0 


12 5 


0 5 


<XJ -1 ATI 


12 to 18 months old, weighing about 700 










pounds 


26 


1 8 


12 5 


0 4 




18 to 24 months old, weighing about 900 










pounds 


26 


1 5 


12 0 


0 3 


26, 350 


Beef breeds 










9 tA 3 mAnthi a1<~1 wfiVhino* nViAiit Ififl 












pounds 


23 


4. 2 


13. 0 


2. 0 


40,450 


3 to 6 months old, weighing about 330 










i^aii n a* o 


24 


q ^ 


• " 


1. o 


OO, 000 


ft ta I 1 ) xnrtntYid aIa* wAiffhino' QAAnt ^^fl 

U J.^« 1 Irllo *JJ U , W d.g lllllg it. WiJ U L cJUU 












pounds 


25 


2. 5 


13. 2 


0. 7 


32,150 


T? t a IS TnATith« Alfl w pic nine oViAiit "7-iA 










pounds 


24 


2. 0 


12. 5 


0. 5 


29,100 


1ft t a 9J. m ati tli o Alrl wPicniTiD" siliAiit Q^tCi 

-LO 1>KJ lllvll 1*1A>3 UlLi , W ClgXllllg Hi IJ\J LI \j V*J\J 










pounds 


24 


1. 8 


12. 0 


0 4 


27,350 


VJ1 1J W llig oil CcLI • 










Wool breeds 












A tA ft tit ati tViQ Alrl WMchintf ohfinf ftft 












pounds 


25 


3. 4 


15. 4 


0. 7 


37,900 


ft tA & Tn ATltllG Aid TOOl O^Vl'l Tl O* fl AA11 1 7^ 
U LU O 111U11 vllo U1<_1, Wtj-iglllll^ {LUUUt 4 O 










pounds 


25 


2. 8 


13. 8 


0. 6 


33 400 


8 to 11 months old, weighing about 80 










pounds 


23 


2 1 


11. 5 


0. 5 


27 400 


11 to 15 months old, weighing about 90 










pounds 


22 


1. 8 


11.2 


0. 4 


25 850 


15 to 20 months old, weighing about 100 










pounds 


22 


1. 5 


10 8 


0. 3 


24 150 


Glutton breeds 










4 to 6 months old weighing about 60 












pounds 


26 


4.4 


15. 5 


0. 9 


40,800 


6 to 8 months old weighing about 80 










pounds 


26 


3. 5 


15. 0 


0. 7 


37 350 


8 to 11 months old, weighing about 100 










pounds 


24 


3. 0 


14. 3 


0. 5 


34,300 


11 to 15 months old, weighing about 120 










pounds 


23 


2. 2 


12. 6 


0.5 


29,650 


15 to 20 months old, weighing about 150 










pounds 


22 


2. 0 


12. 0 


0. 4 


27, 750 


Growing swine; 










Breeding stock— 












0 tA Q ■mATithq aTa 1 wficfhiniif nViAiit fift 

id b\J O lll*Jli lillio U1U , W Clg illllg c& kHJLl Ir OU 












nfili a A 1 Q 


44 


7. 6 


28. 0 


1. 0 


70,450 


tA ^ TnATitli*! Alfl wpiffhin(r nViAiit 1 ftA 

O IjVJ *J UIKJLL VJ-iO t/lL4 , TV ~lg lll.Llg it M\J U l> J. VyV 












35 


5 0 


23. 1 


0. 8 




^ t a ft AAtVi<j a1/1 wai o Vi i ti t> ft A An t 1 *?0 

O \r\r U 111UI1 Lrll»3 Ul*-l, VT lllllg ct \J\J LI L Xj£\S 












32 


3. 7 


21. 3 


0.4 


48 190 


6 to 8' months old, weighing about 200 










pounds 


28 


2.8 


18.7 


0.3 


41,250 


8 to 12 months old, weighing about 250 














25 


2.1 


15.3 


0.2 


33,200 


Growing fattening swine: 










2 to 3 months old, weighing about 50 pounds. . . 


44 


7.6 


28.0 


1.0 


70,450 


3 to 5 months old, weighing about 100 pounds. . 


35 


5.0 


23.1 


0.8 


55, 650 


5 to 6 months old, weighing about 150 pounds. . 


33 


4.3 


22.3 


0.6 


52,000 


6 to 8 months old, weighing about 200 bounds. . 


30 


3.6 


20.5 


0.4 


46,500 


9 to 12 months old, weighing about 275 pounds. 


26 


3.0 


18.3 


0.3 


40,900 



For an unworked ox of 1,000 pounds the standard calls for 0.7 pound 
of digestible protein, 8 pounds of digestible carbohydrates, and 0.1 
pound of digestible fat, which would furnish 16,600 calories of heat 
and energy. When heavily worked the same ox would require, accord- 
ing to the standard, food with four times as much protein and of 
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nearly twice the fuel value. A cow giving 25 pounds of milk would 
require as much protein and about as much carbohydrates and fat as 
the heavily worked ox. A ration furnishing the protein, fat, and 
carbohydrates in the right proportion is said to be a "balanced " ration. 
If it contains too much carbohydrates and too little protein it is not 
well balanced. 

In addition to furnishing the requisite amounts of nutrients the food 
must have a certain bulk. The required bulk is secured by feeding 
a certain amount of coarse fodder, which aids digestion and helps to 
keep the animal satisfied and healthy. The measure of the bulk or 
total solid matter is the weight of dry matter in the ration. The dry 
matter is the solid or water-free portion of the food. More latitude 
is allowable in this than in the case of any single nutrient. 

VALUE OF FEEDING STANDAEDS. 

It should be borne in mind that feeding standards are simply a 
concise and approximate statement of the amounts of the different 
nutrients required by animals, as indicated by the results of experi- 
ments and observation. They are not to be regarded as infallible or 
as absolute formulas which can be followed blindly without regard to 
the conditions. They are intended to apply to the average conditions. 
No single standard can be laid down for all conditions. Good judg- 
ment and intelligent observation on the part of the feeder are necessary 
in the application of feeding standards, as the calculation of econom- 
ical rations is not merely a matter of applied mathematics. The local 
conditions as regards the feeding stuffs which can be grown and pur- 
chased economically, and the value of the products, will have much to 
do in determining how closely the feeder can afford to adhere to the 
standard. But such standards or formulas, used in connection with 
the feeder's observation of his animals and the markets, are very 
useful, and have served a good purpose in improving the practice of 
feeding. It is in their abuse that the chief danger lies. 

CALCULATION" OF EATIONS. 

The calculation of rations with the aid of the feeding standards and 
tables given above will prove both interesting and profitable, for it 
will throw much light on the proper combinations of food for different 
purposes. At the same time it promotes a spirit of inquiry and close 
observation on the part of the farmer, which is one of the first requi- 
sites of a successful feeder. The standard for a cow of 1,000 pounds 
weight, and giving 16£ pounds (about 8 quarts) of milk per day, calls 
for 2 pounds of protein, 11 pounds of carbohydrates, and 0.4 pound of 
fat, which would furnish 25,850 calories of heat. A ration can be made 
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up furnishing approximately these amounts of protein, fat, and car- 
bohydrates, but as the carbohydrates and fat serve practically the 
same purpose in nutrition, an excess of one may make up for a slight 
deficiency of the other. 

RATION FOR A DAIRY COW. 

Let us calculate the daily ration for a cow giving about 8 quarts of 
milk a day, assuming that the farmer has on hand clover hay, corn 
fodder, corn meal, and wheat bran. From the table showing the 
amounts of digestible nutrients (p. 8) we find that 100 pounds of 
clover hay furnishes 7.38 pounds of protein, 38.15 pounds of carbohy- 
drates, and 1.81 pounds of fat, equivalent to a fuel value of 92,324 cal- 
ories. Ten pounds would have 0.74 pound of protein, 3.81 pounds of 
carbohydrates, and 0.18 pound of fat, giving a fuel value of 9,232 cal- 
ories. In the same way the amounts furnished by 10 pounds of dry 
corn fodder, 3 pounds of corn meal, and 3 pounds of wheat bran are 
found. The result would be the following amounts: 

Method of calculating ration for dairy cow. 



Ration. 



10 pounds clover hay . 
10 pounds corn fodder 

3 pounds corn meal 

3 pounds wheat bran . . 



Total 

Standard for cow giving 8 quarts of milk a day 



This ration is below the standard, especially in protein. To furnish 
the protein needed without increasing the other nutrients too much, a 
feeding stuff quite rich in protein is needed. The addition of 2 pounds 
of Buffalo gluten meal would make the ration contain: 



Completed ration for dairy covi. 



Ration. 


Digesti- 
ble pro- 
tein. 


Digesti- 
ble carbo- 
hydrates. 


Digesti- 
ble fat. 


Fuel 
value. 


10 pounds clover hay, 10 pounds corn fodder, 3 pounds corn 


Pounds. 
1.52 
.43 


Pounds. 
10.23 
.86 


Pound. 
0.47 
.23 


Calories. 
23, 936 
3,404 


1.95 


11.09 


.70 


27,340 





This gives nearly the amounts of the several nutrients called for by 
the standard, although it contains a little more fat, the effect of which 
is shown in increasing the fuel value above the standard slightly. 
The ration conforms sufficiently close to the standard, however, and as 
near as will often be practicable. Although a calculation of the dry 
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Digesti- 
ble pro- 
tein. 


Digesti- 
ble carbo- 
hydrates. 


Digesti- 
ble fat. 


Fuel 
value. 


Pounds. 


Pounds. 


Pound. 


Calories. 


0.74 


3.81 


0.18 


9,232 


.23 


3.23 


.11 


6,936 


.19 


1.96 


.10 


4, 434 


.36 


1.23 


.08 


3,334 


1.52 
2.00 


10. 23 
11.00 


.47 
.40 


23, 936 
25,850 
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matter would show it to be somewhat below the standard, the bulk of 
material furnished is ample, and there would be no advantage in increas- 
ing it by feeding some very coarse material, like straw or swale hay, 
in place of a part of the corn fodder or ha3 T . 

Since the prime objects of food are to repair the waste of the body 
(or promote growth) and produce heat and energy, the calculation may 
be considerably simplified by considering only the protein and the 
fuel value, without impairing accuracy. For example, suppose it is 
desired to calculate a ration for cows giving about 22 pounds (11 
quarts) of milk a day, the supply of feeds being timothy hay, corn 
silage, corn, bran, and Chicago gluten meal: 



Simplified calculation of rations for cows. 



Rations. 


Protein. 


Fuel 
value. 




Pounds. 
0.58 
.36 
.19 
.48 
.99 


Calories. 
7,683 
9,913 
4,434 
4,445 
4,677 












2.60 
2.50 


31, 152 
30,950 


Standard ration 





This is slightly in excess of the standard, but the proportion is right, 
so that a little less of the ration might be fed and still meet its require- 
ments. However, as mentioned above, such calculations are not 
mathematically accurate, owing to variations in the composition and 
digestibility of feeding stuffs at different times, nor are the so-termed 
standards exact, but merely approximate statements of the general 
requirements of animals. It is useless to attempt, therefore, to calcu- 
late the rations to hundredths of a per cent. The most that can be 
safely done is to compound a well-balanced ration, and then by closely 
watching the cows add to or reduce it, as seems to suit the case of the 
individual animals, or groups of animals, as indicated by their produc- 
tion and their general condition. It is granted, of course, that no 
feeding formulas can take the place of the good judgment of the 
feeder. They are merely aids in that direction. 

Adjustment of ration to milk yield. — In making allowance for the dif- 
ference in milk yield of different cows, a uniform basal ration can be 
fed to all the cows, and the amount of the richer grain mixture varied 
to suit the demands. For example, a basal ration might be made up 
of 25 pounds of corn silage, 8 pounds of rowen hay, and 3 pounds 
each of corn meal and wheat bran, which would supply 1.43 pounds of 
protein and a fuel value of 23,712 calories. To this could be added a 
richer grain mixture composed of two parts of gluten meal and one 
part of cotton-seed meal, the amount of this being varied according to 
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the milk yield of the cow. Two pounds of this mixture would bring 
the ration up to 1.97 pounds of protein and 26,999 calories, which 
would meet the requirements of cows giving 12 to 15 pounds of milk 
a day, while 4 pounds would bring it up to 2.50 pounds of protein and 
30,286 calories of heat, suitable for the cows giving 20 to 25 pounds of 
milk, and so on, 5 or 6 pounds of the grain mixture being fed to the 
heavier milkers. 

RATION FOB STEERS. 

A ration composed of 10 pounds of shelled corn, 5 pounds of wheat 
bran, 2 pounds of linseed meal (new process), and 10 pounds of corn 
fodder per steer would furnish the following amounts of protein and 
energy: 

Calculated ration for steers. 



10 pounds shelled corn 

5 pounds bran 

2 pounds linseed meal 
10 pounds corn fodder 

Total 



Protein. 


Fuel 
value. 


Pounds, 


Calories. 


0.71 


15, 7'2i 


.60 


5. ■•;>; 


.61 


2,.-: . 


.23 




2.15 


31,038 



This would correspond approximately to the requirements of year- 
ling steers. The exclusive feeding of shelled corn, as is often prac- 
ticed in the middle West, gives a poorly balanced ration, as it is not 
possible to compound a ration of corn and corn fodder or common hay 
which will not contain a disproportionate amount of fat and carbohy- 
drate constituents. Admixtures of other grains or by-products give 
better balanced rations, and such rations have usually been found more 
profitable. Local conditions, however, and the practice of following 
steers with hogs may alter this. 



COTTON-SEED MEAL AND HULLS. 

A common practice in fattening steers in the South is to feed 15 to 
24 pounds of cotton-seed hulls and 6 to 8 pounds of cotton-seed meal. 
The nutrients contained in such mixtures are compared with the stand- 
ard in the following table : 

liations fed to steers in the South. 



Ration. 


Dry mat- 
ter. 


Digesti- 
ble pro- 
tein. 


Digesti- 
ble carbo- 
hydrates. 


Digesti- 
ble fat. 


Fuel 
value. 




Pounds. 


Pounds. 


Pounds. 


Pounds. 


Calories. 


20 pounds hulls and G pounds cotton-seed meal 


23. 29 


2.43 


7.43 


1.13 


23, 108 


20 pounds hulls and 8 pounds cotton-seed meal 


25. 12 


3.17 


7.76 


1.38 


26, 153 


24 pounds hulls and 0 pounds cotton-seed meal 


26. 84 


2.47 


8.72 


1.21 


25, 920 


24 pounds hulls and 8 pounds cotton-seed meal 


28. 68 


3.21 


9.05 


1.46 


28, 965 


Wolff- Lehmann standard: 














30 


2.5 


15.0 


.5 


34, 650 




30 


3.0 


14.5 


. 7 


35, 500 




26 


2.7 


15.0 


. 7 


35,900 
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The trouble with these rations is that they are not well balanced, i. e., 
they contain too much protein in proportion to the carbohydrates and 
fat. The hulls give bulk to the ration but do not furnish as much car- * 
bohydrates and fat as is required, of a coarse fodder when fed with so 
rich a feed as cotton-seed meal. The rations could be .improved by 
substituting 2 pounds of corn meal in place of an equal amount of 
cotton-seed meal, or by substituting silage for a part of the hulls. 
The composition would then be: 



Mations for steers in the South. 



nation. 


Dry mat- 
ter. 


Digesti- 
ble 
protein. 


Fuel 
value. 


20 pounds hulls, 6 pounds cotton-seeti meal, and 2 pounds corn meal 

24 pounds hulls, 6 pounds eotton-seed meal, and 2 pounds corn meal 

15 pounds hulls, 15 pounds silage, 6 pounds cotton-seed meal, and 2 
pounds corn meal 


Pounds. 
24.99 
28.54 

24. 38 

25. 66 


Pounds. 
2.56 
2.60 

2.68 

2. 75 


Calorics. 
2fi, 064 
28, 876 

27,548 

29,200 


15 pounds hulls, 20 pounds silage, 0 pounds cotton-seed meal, and 2 
pounds corn meal 





The addition of 2 pounds more of corn meal to these rations would 
make them better balanced. Whether or not the use of corn meal will 
prove profitable will depend largely upon the relative prices of cotton- 
seed meal, hulls, and corn. 



RATION FOR PIGS. 

As a result of experiments which have been in progress for several 
years at the Massachusetts State Station, the station recommends the 
following proportions of skim milk and corn meal, according to the 
weight of the pig: 

Pigs weighing 20 to 70 pounds, 2 ounces of corn meal per quart of skim milk. 
Pigs weighing 70 to 130 pounds, 4 ounces of corn meal per quart of skim milk. 
Pigs weighing 130 to 200 pounds, 6 ounces of corn meal per quart of skim milk. 

The pigs are fed all they will eat up clean. A ration of 5 quarts of 
skim milk and 20 ounces of corn meal for a pig in the first period, up 
to 70 pounds weight, would furnish approximately: 

Nutrients in ration for young pigs. 



Eation. 


Dry mat- 
ter. 


Digestible 
protein. 


Digestible 

carbo- 
hydrates. 


Digestible 
fat. 


Fuel 
value. 


10 pounds of skim milk 

Total 

Standard for pig weighing 50 pounds 


Pounds. 
0.94 
1.06 


Pound. 
0.30 
.08 


Pounds. 
0.51 
.82 


Pounds. 
0.03 
.04 


Calories. 
1, 635 
1,847 


2.00 
2. 20 


.38 
.38 


1.33 
1.40 


.07 
.05 


3,482 
3,622 



Buttermilk might be used in place of skim milk, but pound for pound 
it has not usually given quite as good results as skim milk. 
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WEIGHT OF ONE QUART OF FEEDING STUFFS. 

In calculating rations it is necessary to use weights rather than 
measures, as the analyses and tables are made on the basis of weight. 
As the farmer measures the grain given it will be necessaiy to ascer- 
tain the relation between the amount to be given and its measure. 
For this purpose the following table, showing the weight per quart of 
a number of feeding stuffs, ma}^ be helpful: 

Weight of feeding stuffs per quart. 



reeding stuff. 



Corn, crack 
Corn meal . 



Corn-and-cob meal 

Oats, whole 

Oats, ground 

Wheat, whole 

Wheat bran 

Wheat bran, coarse 

Wheat middlings 

Wheat middlings, coarse 
Rye bran. 



Poimd, 



Gluten meal 

Gluten feed 

Linseed meal 

Cotton-seed meal 



12 



12 

14- 

10 

8 

2 

io 
ii 



Some of these materials, especially by-products like wheat bran, 
vary considerably in weight, and the above figures can not be regarded 
as strictly accurate for all cases. Weighing is, of course, always the 
safer way where it is desired to feed quite definite amounts. 

SELECTION OF FEEDING STUFFS. 

In selecting feeding stuffs for his stock the farmer will naturally be 
governed by the conditions of the market. The cost of feeding stuffs 
is controlled by other factors than the actual amounts of food materials 
which they contain; indeed, there often appears to be very little con- 
nection between the two. Bearing in mind that the protein is the 
most expensive ingredient, and the one especially sought in concen- 
trated feeds, the farmer can make his selection with the aid of the 
tables showing the digestible materials in 100 pounds. These will 
show him whether wheat at 50 cents per bushel is a cheaper feed than 
corn at 60 cents, and how gluten meal at $23 per ton compares with 
linseed meal at $27. In these comparisons only the protein and fuel 
value need necessarily be considered. Of course the special adapta- 
bility of some materials to different kinds of animals and different 
purposes will be taken into account. 

MANUEIAL VALUE. 

But another important consideration where fertilizers or manures 
have to be relied upon is the manurial value of a feeding stuff. This 
is shown by the nitrogen in the protein and the phosphoric acid and 
potash in the ash. Feeding stuffs differ widely in this respect, wheat 
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bran and cotton-seed meal having a high manurial value, while that 
of corn meal is relatively low. The value of the manure is largely 
determined by the character of the food given. If the manure is care- 
fully preserved a large proportion of the fertilizing constituents of 
the feed is recovered in the manure, and goes to enrich the land. This 
matter has been treated in a separate bulletin on barnyard manure. 1 

It will be seen by referring to the table of feeding stuffs given above 
that hay from the leguminous crops — clover, lupines, alfalfa, cowpea, 
etc. — contains about twice the quantity of digestible protein that hay 
from the grasses does. As a result the former contains much more 
nitrogen for fertilizing purposes, and is also somewhat richer in 
potash than grasses. The seeds of these plants (cowpea, soy bean, 
etc.) are exceedingly rich in protein and can take the place of expensive 
commercial feeds. By growing and feeding more leguminous crops 
the amount of grain required is diminished, the value of the manure 
is increased, and the soil is enriched in fertility. Further than this, it 
has been demonstrated within the last few years that leguminous crops 
are able to derive the larger part of this nitrogen from the atmosphere 
during their growth, requiring little manuring with nitrogenous 
manures. They therefore enrich the soil, the ration, and the manure 
in nitrogen which they derive from the atmosphere without cost to the 
farmer, besides improving the mechanical and physical condition of 
the soil. 2 

ORIGIN OF BY-PRODUCTS USED AS FEEDING STUFFS. 

The by-products resulting from the manufacture of flour, glucose, 
starch, fermented liquors, etc., are extensively used for feeding pur- 
poses, and include many of the richest and most prized feeding stuffs. 
The manner in which these materials are produced will be briefly 
described. 

By-products from flouring mills— In the modern processes of making 
flour from wheat the grain is subjected to successive crushings or grind- 
ings. After each of these, the products are separated by screening and 
blowing into flour, middlings, and bran. The bran consists of the 
coarser parts of the husk, which are unfit for further grinding, with por- 
tions of the gluten layer. The middlings contain small particles of 
bran as admixtures. These are separated, and go under the name of 
shorts. The shorts contain less fiber and ash than the bran, although 
they are of similar origin— the outer coats of the grain. After clean- 
ing, the middlings are graded and reground to flour. 

By-products of similar nature result in the milling of rye, buckwheat, 
rice, etc. 

1 Farmers' Bulletin No. 21. 

2 See also Farmers' Bulletin No. 16, Leguminous Crops for Green Manuring and for 
Feeding, by the author of this bulletin. 
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Hominy chop, meal, and feed result from the manufacture of hominy, 
and contain the germ and coarser portions of the corn. 

By-products from glucose and starch factories. — These include so-called 
gluten meal, glucose meal, cream gluten, gluten flour, gluten feed, glu- 
cose feed, dried sugar feed or meal, maize feed, dried starch feed, and 
some other materials of similar nature. These are all obtained as 
by-products in the manufacture of starch and glucose from the starch 
of corn. The process followed and the treatment of the by-products 
differs considerably in different factories, which accounts for the wide 
variations in their composition. 

The corn is soaked until it is swollen and soft, and is passed through 
the mill while wet, the hulls and germs of the corn being rubbed off. 
In some cases the starch is separated from this mass by means of run- 
ning water, and the wet residue is dried and sold as gluten feed. In 
other cases the mass after grinding is bolted, the starch and gluten 
passing through while the husk and germ remain behind. In some f uo- 
tories the latter (husk and germ) are dried and sold as corn -germ feed, 
corn-germ meal, etc. In others the material is treated to extract t he- 
oil from the germ and then sold under the name of maize feed. The 
material which passes the bolting cloth is treated to separate most of 
the starch, and the residue is sold as gluten meal, cream gluten, etc. 
The Chicago gluten meal, it is said, has had a part of the fat extracted 
from it. In some cases the gluten meal is mixed with the hulls and 
germs without the oil being extracted. This is said to be the case with 
Buffalo gluten feeds 

The residues from these factories are frequently sold in their wet 
condition, containing from 60 to 70 per cent of water, under the names 
wet starch feed, sugar* feed, glucose feed, etc These wet products 
must be used at once, as they ferment. The dried products from the 
same factory often vary considerably in composition from time to time. 
Owing to these variations and the fact that there is such a variety of 
names for these products that it is difficult to make any helpful classi- 
fication, the farmer can only be certain of what he is buying when he 
buys on a guaranty of composition or from lots that have been analyzed. 

By-products from oil mills. — Of these the most common in this coun- 
try are the cotton-seed meal and linseed meal. The oil is expressed 
from the hot cotton seed, and the hard cakes remaining are ealled oil 
cakes. In Europe this cake is often sold as such for feeding. In this 
country it is usually ground to a meal. 

The composition of cotton-seed meal depends upon the composition 
of the seed and the completeness of the separation of the hulls and the 
expression of the oil. The composition of the hulls depends considera- 
bly upon the thoroughness with which the kernel and lint are removed. 
Usually more or less of the kernel adheres to the hulls, increasing the 

22 



22 



percentage of protein and fat. Linseed meal, or oil meal, as it is often 
called, is the residue from the separation of />i\ from flax seed, and is 
distinguished as old process and new process. In the old process the 
oil is expressed. In the new process it is more thoroughly removed 
with the aid of solvents, hence the meal contains less fat. 

By-products from breweries and distilleries.— In making malted liquors 
from grain (usually barley) the grain is malted or allowed to sprout, 
resulting in the development of diastase, which converts the starch of 
the grain into sugar. When the process has proceeded far enough it is 
checked by kiln-drying, the sprouts being removed by machinery and 
sold for feed under the name of malt sprouts. The grain (then known 
as malt) is treated with water and the clear wort subsequently drawn 
off and fermented. The residue of the grain, known as brewers' grains, 
consists of the hull, germ, gluten, and some of the starch of the grain. 
It is sometimes sold in the wet condition for immediate use, but when 
it is to be shipped away is dried, and can then be kept indefinitely. 

In making distilled liquors from corn, rye, or other grain, the 
ground grain is treated with a solution of malt to change the starch 
into sugar, which is then fermented with yeast and distilled. The 
residue, or distillery slop, is sometimes fed as such, but, like wet 
brewers' grains, spoils quickly. It is filtered and dried, and yields a 
rich distillery feed or distillers' grains. Distinction is made between 
the grains from corn and from rye, those from corn being the richer 
in protein and fat. Atlas gluten meal and feed, Golden Gluten, and 
Grano Gluten are all distillery products and do not properly belong 
with the gluten meals and feeds, as their names would imply. 

SUGAR-BEET PULP AND MOLASSES. 

The establishment of beet-sugar factories in this country has led to 
the production of immense quantities of sugar-beet pulp as a waste 
material. This is sometimes called "diffusion residue," or "beet 
chips." It consists of the residue of the beet after the extraction of 
the sugar under pressure in the diffusion batteries. With the sugar 
more or less of the other soluble constituents are taken out, and hence 
the residue is to be regarded as somewhat inferior to the beet before 
extraction, containing more of the fiber and gums and less soluble 
constituents. The pulp contains about 90 per cent of water as it 
comes from the factory. On this account it can not profitably be 
shipped or hauled any great distance. In some European factories it 
is dried, but this process is expensive and has not been adopted to any 
extent in this country. The fresh pulp can frequently be drawn home 
from the factory at the time the beets are being hauled. Many of the 
factories have been willing to give it away in order to get rid of it, 
while others which have a greater demand for it sell it for 50 cents a 
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ton. Still other factories have put up feeding sheds near by, where 
hundreds of steers and sheep are fed largely upon the pulp with the 
addition of a little hay. 

Results of feeding beet pulp. — One large factory in Nebraska, which 
has a farm of 12,000 acres connected with it, has erected barns and 
sheds to accommodate about 16,000 head of sheep. During the season 
of 1900 this factory fed 32,000 head of sheep. This factory, running 
at its full capacity, it is expected would furnish feed for about 10,000 
head of steers and 50,000 sheep. The manager is a firm believer in 
the value of beet pulp as a succulent food. He states that he "never 
saw sheep do better," and when ready for the market they were well 
fattened, thick-fleshed, plump, and in prime condition. The meat 
was juicy and of excellent quality. 

Prof. Thomas Shaw expresses his belief that sugar-beet pulp can be 
fed more advantageously to cattle and sheep that are being fattened 
than to dairy cows. The New York Cornell Experiment Station, how- 
ever, found that this material gave good results with milch cows, the 
dry matter (solids) in it being about equal in value to that in corn 
silage. German experiments with beet pulp for cows have also given 
good results, the flow of milk being maintained in a satisfactory man- 
ner. Some Danish experiments have shown that, as compared with 
mangels, the butter produced on sugar-beet pulp was of about equal 
quality and kept fully as well. Where large quantities of the pulp 
were fed the cream required to be churned a few minutes longer. 

In practice, about 10 pounds of pulp per day is fed to sheep, and 50 
to 75 pounds to cattle. The amount in the latter case, however, is 
said to depend on the cattle, and more may be given, up to 100 pounds, 
if they will eat it. The pulp is believed to effect a considerable saving 
in the amount of grain required for fattening. 

Preservation in silos. — Sugar-beet pulp can be successfully preserved 
in silos and makes a very fair quality of silage. It is relished by 
cattle, even the slightly spoiled portions not being distasteful to them. 
In Europe the silos consist of trenches or pits dug in the ground, 
but the ordinary silo used in making corn silage will undoubtedly 
preserve the material with less loss. 

Benefits of feeding pulp. — As the sugar-beet crop is an exhaustive 
one, and the fertility of the soil can be maintained by feeding the pulp, 
it becomes quite an important matter that farmers growing sugar beets 
should combine with it the feeding of the pulp where practicable. 
Prof. W. A. Henry states as his belief that "a farming community 
which will intelligently grow beets and utilize the pulp resulting from 
them in the feeding of cattle, will be able to grow as large crops in 
addition to the beets as were produced before adding that industry, 
and to maintain more cattle than was possible before beet farming 
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was inaugurated. This statement is warranted by the conditions pre- 
vailing in the beet districts of Europe. Beet culture means more 
cattle and larger crops generally, rather than less, provided always 
that the pulp from the beets is properly utilized.'' 

SUGAR-BEET MOLASSES. 

This is another product of the beet-sugar manufacture, which accu- 
mulates in large quantities. On account of the salts which it con- 
tains, this molasses can not be disposed of for human consumption. 
It has a bitter taste and is purging in its effects. In Europe it has 
been found to possess considerable value for feeding. For this pur- 
pose it has been mixed with peat, dried blood, beet pulp, or with a 
mixture of feeding stuffs, such as bran and palm-nut meal, in order 
that it might be more conveniently handled. The molasses contains 
from 40 to 50 per cent of sugar, which is all digestible, and it is upon 
;his constituent that its feeding value almost entirely depends. In 
European experiments no deleterious results have been noticed even 
when 4 or 5 pounds of molasses per day was fed. It has given good 
results with milch cows and is regarded as an excellent food for horses, 
being readily eaten. Experiments in feeding it to steers at the Can- 
ada Experimental Farms were favorable to its use, as the animals 
became very fond of it and it stimulated their appetite. 

PREPARATION OF FOOD FOR ANIMALS. 

One point upon which there seems to be much misunderstanding is as 
to the influence of previous treatment of the food on its digestibility. 
Thus, for example, the effect of drying hay is not to lessen its digesti- 
bility, as is often believed. The soluble materials may be washed out 
if the hay is rained upon, and the tender parts may be lost in harvesting, 
but in ordinary haymaking the water of the grass is largely dried out 
without the digestibility of the constituents being materially affected. 
Hay stored for a long time, even when kept dry and not allowed to 
heat, appears to lose a part of its value as food. 

COOKING AND STEAMING FOOD. 

There has been considerable misconception as to the value of cook- 
ing or steaming food for stock. Experiments abroad have indicated 
that cooking or steaming coarse or unpalatable food was advantageous, 
not on account of making the food more nutritious, but in inducing the 
animals to eat larger quantities of it. In fact it has been shown for 
lupine hay and some other materials that the digestibility of certain 
of the food ingredients, notably the albuminoids, was diminished by 
steaming; and the cooking of potatoes, which was formerly believed 
advantageous, has been shown to be of no advantage whatever in case 
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of milch cows, although it was of some advantage to pigs. J ulius 
Kiihn, in his book on feeding, says: 

Unless large amounts of straw and coarse foods are to be fed and the supply of 
good hay and hoed crops is scarce, it will usually be more profitable to omit the 
steaming. If the reverse condition prevails, steaming will be found a very advan- 
tageous means of inducing the animals to eat sufficiently large quantities of the 
food. 

Ladd, while connected with the New York State Station, reported 
analyses of cooked and uncooked clover hay and corn meal, and deter- 
minations of the digestibility of the same. These showed that the 
percentage of albuminoids and fat and the relative digestibility of 
the albuminoids were more or less diminished by cooking. 

Cooking grain.— The experiments made by our experiment stations 
in preparing food have been mostly with pigs. At least thirteen sep- 
arate series of experiments in different parts of this country have been 
reported on the value of cooking or steaming food for pigs. In these, 
cooked or steamed barley meal, corn meal, and shorts; whole corn; 
whole corn and shorts; peas, corn and oatmeal; potatoes, and a mix- 
ture of peas, barley, and rye have been compared with the same foods 
uncooked (and usually dry). In ten of these trials there has not only 
been no gain from cooking, but there has been a positive loss, i. e., 
the amount of food required to produce a pound of gain was larger 
when the food was cooked than when it was fed raw, and in some 
cases the difference has been considerable. In the three exceptional 
cases there was either no gain at all or only very slight gain from 
cooking or steaming, amounting to 2 per cent in one case. 

Steaming cotton seed. — Experiments in feeding steamed cotton seed 
to cows are reported by the Mississippi Station. The station concludes 
from three years' work that "the milk and butter from cows fed on 
steamed cotton seed cost less than that from cows fed on raw cotton 
seed and but little more than one-half as much as that from cows fed 
on cotton-seed meal. The butter from steamed cotton seed is superior 
in quality to that from either raw seed or cotton-seed meal." The 
Texas Station finds it advantageous to boil cotton seed for steers. 

MOISTENING AND SOAKING FOOD. 

Three stations have reported comparisons of dry with wet or soaked 
food for pigs. The food consisted of shelled corn in one case, of a 
mixture of corn meal and shorts in another, and of a mixture of corn 
meal, shorts, and linseed meal in a third. In every case the pigs ate 
more of the wet food and made larger gains on it. The additional gain 
was usually due to the larger amount of food eaten when moistened or 
soaked. The Kansas Station has just reported an experiment in soak- 
ing corn for steers. The shelled corn for one lot (5 steers) was soaked 
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until it began to soften, and that for the other lot (5 steers) was fed dry. 
From November 7 to April 6 the lot on soaked corn ate 282 bushels of 
corn and gained 1,632 pounds, while the other lot ate 290 bushels of 
corn and gained only 1,468 pounds— a difference of 164 pounds. Owing 
to their better condition the steers fed soaked corn brought a higher 
price, giving a balance of $25.50 in favor of soaking. The conclusion 
is that it will pay to soak corn for steers if it can be done for 6 cents a 
bushel. Soaking wheat for pigs is quite generally recommended, 

CUTTING COARSE FODDER. 

The Maine Station compared the value of chopped and unchopped 
hay for cows, and found no evidence that the chopping had any effect. 
The Indiana Station found that steers made better gains on cut than 
on uncut clover hay. Cutting corn stover was found advantageous at 
the Wisconsin Station. In reference to cutting coarse fodder Professor 
Henry says: 

There should be a good feed cutter on every dairy farm, useful for silo filling in 
the fall and for chafBng feed in the winter. All cornstalks should be put through 
this machine, for then they are in better condition for feeding, and the coarser por- 
tions left uneaten are in good form for bedding and the manure heap. Long corn- 
stalks are a nuisance in the feeding manger, worthless for bedding, and troublesome 
in the manure pile. Many farmers find difficulty in feeding cut cornstalks, since 
sometimes the cows refuse to eat them. In a few cases we have found that the sharp 
ends of the cornstalks, when cut certain lengths, injure the mouths of the cows. 
Where they are not well eaten the cause is often due to overfeeding, or endeavoring 
to have the cows live on too limited a variety of foods. Keep the mangers clean and 
feed the cut fodder with care, and usually very little will be left over, and that only 
the coarsest portion. Experiments at the Wisconsin Station show that with the 
varieties of corn raised there much more of the cut stalks will be eaten than if fed 
uncut under the same conditions. 

THE VALUE OF SUCCULENT FEEDS. 

The use in this country of some kind of succulent feed nearly the 
whole year round, to keep up the appetite and the general condition 
of the animals, has become quite general. In Europe roots are largely 
grown for this purpose. In this country roots are not grown to any 
great extent in comparison with corn, which furnishes a larger and 
cheaper supply of food material from a given area than any other 
crop. The work of the experiment stations has shown that fodder 
corn yields about twice as much dry matter as a crop of roots grown 
on the same land. While the dry matter in beet roots is somewhat 
more digestible than that in corn silage, it has been found in feeding 
experiments that dairy cows fed rations consisting quite largely of either 
beets or silage have given rather better returns for the dry matter in 
the silage. The loss of nutrients in preserving corn in the form of 
silage and as dry corn fodder is about the same when careful methods 
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are employed, but feeding trials with dairy cows have shown that 
silage gives rather better results than a corresponding amount of dry 

* corn fodder. Furthermore, there is less waste in feeding it, as the 
animals eat the butts readily in the form of silage, but reject them in 
the form of corn fodder, even when cut fine. Silage proves more 
acceptable to stock than dry fodder, and they will consume a larger 
amount of dry matter in that formT 

The use of succulent food in the form of corn silage has, therefore, 
become very prevalent in localities where corn is a leading forage 
crop. It is found adapted to nearly all kinds of farm animals, 
including horses, sheep, and pigs. 

SOILING. 

This term is used to mean the feeding of farm animals, more or less 
confined, on green forage fresh from the fields. The practice is more 
prevalent in older countries where land is expensive, and is coming 
into use in some localities in the eastern part of this country to such an 
extent as to entitle it to recognition as one of the systems of feeding. - 
Partial soiling is much more common, being relied upon to carry the 
animals over a period when pastures are short. Under the soiling 
system a larger number of animals can be kept upon a given acreage, 
and by allowing open-air exercise in a large yard or pasture the prac- 
tice has been demonstrated as entirely feasible for dairy animals. 

SOILING DAIRY COWS. 

The Wisconsin Station found that 1 acre of soiling crops was equal 
to about 2i acres of good blue-grass pasture for feeding dairy cows, and 
the Connecticut Storrs Station kept 4 cows from June 1 to November 
1 on soiling crops produced on 2i acres of land. 

The New Jersey Experiment Station has been conducting a practi- 
cal trial in soiling dairy cows for a number of years past, and finds 
that complete soiling is entirely practicable, i. e., that green forage 
crops may serve as the sole food of the dairy herd, aside from the 
grain ration, without injury to the animals and with a considerable 
saving in the cost of milk. A forage-rotation system has been worked 

* out so as to furnish a continuous supply of green crops throughout the 
season. One acre of soiling crops produced sufficient fodder for an 
equivalent of 3^ cows for six months. Rye, corn, crimson clover, 
alfalfa, oats and peas, and the millets have been found to furnish food 
more economically than any other green crops in that locality. A 
grain ration was always fed in addition to the soiling crops. 

The station holds that "where complete soiling is not practicable it 
will pay to grow forage crops to supplement pasturage during drought 
or shortage due to other causes, and thus furnish a sufficient and con- 
tinuous supply of food from the farm." The added labor involved in 
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growing and harvesting these green crops should be taken account of. 
As an average cow or steer will consume from 60 to 100 pounds of 
green forage a day, the labor involved in supplying green food for a 
large herd is quite an item. Partial soiling properly conducted will 
be found a profitable practice on many farms, enabling more stock to 
be kept and maintaining a continuous flow of milk, and good growth 
in the case of steers, throughout the season when pastures are likely 
to be short. 

CONDIMENT AL FEEDING STUFFS. 

A considerable number of proprietary articles sold under trade names 
are found on the markets in this country. Judging from the extent 
to which they are advertised and statistics which have been collected 
from feeders, the employment of these prepared or condimental feeds 
must be quite extensive. Extravagant claims are made for them as to 
their effect upon the general health of animals and their feeding value 
or their ability to increase milk production. Tonic or medicinal prop- 
erties are claimed for many of them. They frequently contain a large 
quantity of salt, some fenugreek, aromatic seeds, charcoal, Epsom 
salts, sulphur, cayenne, gentian, ginger, etc. 

Analyses of samples of these feeding stuffs collected from time to 
time show that none of them can be regarded as concentrated feeds in 
the common acceptation of the term. The basis of the better ones is 
linseed or flaxseed meal or some cereal by-product. They are usually 
sold at exorbitant prices, ranging from 10 to 20 cents a pound. 
Neither the claims made for their valuable properties nor the need of 
supplying tonics or medicines with the food will justify the feeder in 
buying such materials. The Connecticut State Experiment Station 
has recently exposed a number of these condimental feeds for which 
claims wholly without ground were made. 

The mildly curative properties of the various drugs used in these feeds are well 
understood by most dairy farmers, as well as their limitations. The claims that by 
the use of condiments and spices the digestibility of food can be increased, and in 
this way a saving of feeding can be effected, have no basis in fact. No experiments 
have demonstrated or made even probable such an effect. 

* INSPECTION OF FEEDING STUFFS. 

A number of the Eastern States have passed laws requiring that the 
composition of certain classes of feeding stuffs be guaranteed by the 
manufacturers, and providing an inspection of these goods to see that 
the guaranty is complied with. These laws apply only to the so-called 
concentrated feeding stuffs, especially the by-products and mixed feeds, 
not the cereal grains sold as such. The inspection is usually in charge 
of the experiment station and is managed very similarly to the fertili- 
zer inspection. The results are published in bulletins, which enable 
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the farmer to judge as to the reliability of these goods and assist him 
in making an economical selection. 

NECESSITY FOB INSPECTION. 

The need for this inspection arises from the quite wide variation in 
the composition of many of the by-products, the confusion of names, 
as in the case of the by-products from starch manufacture, the large 
number of mixed feeds which are put upon the market under propri- 
etary names, and the occasional tendency to mix with the material 
substances of inferior value. The variation which occurs in the com- 
position of some of the most common concentrated feeding stuffs is 
readily shown by the compilation of analyses given at the end of this 
bulletin. Wheat bran, for example, varies in protein all the way from 
12 to 19 per cent, wheat middlings from 10 to 20 per cent, buckwheat 
middlings from 25 to 31 per cent, cotton-seed meal from 23 to 50 per 
cent, etc., while the various materials sold under the name of gluten 
meal have been found to vary from less than 20 to over 40 per cent. 
These variations are, for the most part, due to slight differences in the 
method of treatment and in the original material used rather than to 
adulteration, but they are none the less misleading to the farmer. 

In the trade names which have been given to the different by-products 
great confusion has arisen, so that only one familiar with the processes 
of manufacture could tell the class to which the different materials 
belong. In some cases the names appear to have been purposely made 
delusive. 

Of recent years there have been a large number of mixed stock 
feeds placed upon the market for which extraordinary claims have 
often been made. Some of these serve as an outlet for the light oats 
and hulls from oatmeal factories, and other by-products. One so-called 
concentrated dairy feed recently reported upon contained, on the aver- 
age, less than 8 per cent of protein and 3.4 per cent of fat, while it 
had over 22 per cent of fiber, which warrants the conclusion that it is 
"concentrated" in fiber chiefly. 

No very considerable amount of actual adulteration has been observed 
in this country, although ground cotton-seed hulls have been mixed 
with cotton-seed meal and peanut shells, oat hulls, and similar products 
with other materials in a manner that must be considered adulteration. 

SOME RESULTS OF INSPECTION. 

The feeding stuff inspection protects the farmer from fraud in the 
same way that the fertilizer inspection does, and gives him the benefit 
of a guaranteed composition in buying. The result of this inspection, 
which has been in operation for a number of years, has been quite 
marked in driving inferior grades of goods, like adulterated cotton- 
seed meal, out of the market, and tending to bring about greater 
uniformity in composition in the case of standard by-products. 

22 



APPENDIX. 



COMPOSITION OF FEEDING STUFFS. 



In the following table the composition of a large number of feeding 
staffs in common use is given from American sources, previous tables 
being revised for this purpose. Not only are the averages given, but 
also the highest and lowest result found for each ingredient in the 
various materials. That is, in the case of the minimum and maximum 
the figures given do not represent the results of single analyses, but 
are the highest and lowest results which have been found in the case 
of each ingredient. They are given to show the limits within which 
each ingredient has been found to vary. 

Composition of feeding stuffs. 
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9.8 


11.0 


27.0 


1.6 




79.0 


1.2 


1.7 


5.6 


12.0 


0.5 


Dent varieties cut after kernels had 












glazed — 
















59.5 


1.0 


1.0 


5.4 


11.6 


0.4 




80.7 


2.2 


3.3 


8.5 


27.0 


1.6 




78.4 


1.5 


2.0 


6.7 


15.5 


0.9 


Sweet varieties- 












69.3 


0.8 


0.9 


1.9 


3.2 


0.1 




92.9 


2.6 


2.7 


8.5 


19.4 


1.0 




79.1 


l.S 


1.9 


4.4 


12.8 


0.5 


All varieties. — 
















51.5 


0.6 


0.5 


1.9 


3.0 


0.1 




93.6 


2.6 


4.0 


11.4 


36.3 


1.6 




79.3 


1.2 


1.8 


5.0 


12.2 


0.5 


Leaves and husks, cut green — 














57.9 


2.1 


1.8 


6.6 


16.7 


1.0 




71.3 


4.4 


2.4 


12.6 


22.2 


1.3 




66.2 


2.9 


2.1 


8.7 


19.0 


1.1 


Stripped stalks, cut green- 












74.5 


0.6 


0.4 


6.7 


14.2 


0.4 




77.4 


0.8 


0.6 


8.8 


16.0 


0.6 




76.1 


ft. 7 


0.5 


7.8 


14.9 


0.5 


Kafir corn: 
















60.5 


1.0 


1.2 


3.7 


6.1 


0.3 




87.6 


2.7 


3.8 


9.5 


25.8 


1.5 




78. 0 


2.0 


2.3 


6.9 


15.1 


0.7 


Eye fodder: • 














74.4 


1.3 


2.3 


4.7 


4.9 


0.2 




84.3 


2.4 


3.0 


14.9 


12.4 


0.7 




76.6 


1.8 


2.6 


11.6 


6.8 


0.6 



Num- 
ber of 
analy- 



40 



10 



126 



27 



1 Corn fodder is the entire plant, usually a thickly planted crop, 
the ears are harvested. 



Com stover is what is left after 
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Composition of feeding stvffs — Continued. 



Feeding stuff. 



Water. 


Ash. 


Pro- 
tein. 


Fiber. 


Nitrogen- 
free 
extract. 


Fat. 


Per ct. 


Per ct. 


Perct. 


Per ct 


Perct. 


Per ct. 


31.3 


1.5 


1.5 


7.1 


10.8 


0.4 


78.6 


4.2 


6. 1 


16. 8 


39. 8 


3. 0 


62.2 


2.5 


3.4 


11.2 


19.3 


1.4 


51.5 


1.7 


2.0 


8.0 


11.7 


0.6 


76.2 


2. 9 


4.3 


15. 7 


21 . 9 


1. 1 


65.3 


2.3 


2. 8 


11.0 


17.7 


0.9 


62.3 


1.6 


1.7 


9.2 


13.0 


0.6 


73. 5 


3. 0 


3. 3 


9. 7 


20. 7 


1. 5 


69.5 


2.0 


2.4 


9.4 


15. 8 


0.9 


66.9 


1.6 


1.9 


5.8 


9.9 


0.7 


77. 3 


2. 9 


4. 1 


11. 1 


16.6 


1. 3 


73.0 


2.0 


2.6 


8.2 


13.3 


0. 9 


67.6 


1.6 


1.8 


10.2 


12.5 


0.7 


73. 2 


2. 0 


2. 7 


11. 3 


15. 7 


1. 1 


69.9 


1.8 


2.4 


10.8 


14.3 


0. 8 


69.6 


2.1 


2.6 


5.5 


11.5 


1.1 


76. 6 


2. 8 


3. 8 


7. 5 


15. 4 


1. 6 


73.2 


2. 5 


3.1 


6. 8 


13.3 


1.3 


47.0 


1.4 


1.3 


5.1 


10.1 


0.6 


78. 7 


3. 2 


3. 8 


19, 4 


28. 6 


2. 0 


61.6 


2.1 


3.1 


11.8 


20.2 


1.2 


51.7 


1.6 


2.4 


3.8 


6.5 


0.8 


82. 5 


4. 8 


7. 2 


14. 8 


26. 6 


1. 9 


65.1 


2.8 


4.1 


9.1 


17.6 


1.3 


62.7 


1.9 


2.8 


7.6 


9.1 


0.5 


78. 3 


2. 2 


3. 2 


10. 8 


20. 1 




71. 1 


1.7 


3.1 


9.2 


14.2 


U. 7 


47.1 


0.9 


1.7 


1.8 


3.5 


0.3 


91. 8 


4. 0 


7. 1 


14. 7 


25, 8 


1.8 


70.8 


2.1 


4.4 


8. 1 


13.5 


1.1 


72.3 


1.9 


3.6 


5.3 


10.8 


0.6 


77. 3 


2. 1 


4. 2 


9. 4 


11. 5 


1. 2 


74.8 


2.0 


3.9 


7.4 


11.0 


0.9 


78.4 


1.4 


2.7 


3.5 


7.0 


0.6 


84. 6 


2. 0 


3. 5 


6. 3 


9. 7 


0. 8 


80.9 


1.7 


3.1 


5*2 


8.4 


0. 7 


49.3 


1.8 


3.5 


2.5 


10.8 


0.6 


82. 0 


6. 1 


7. 7 


14. 8 


11. 5 


1. 2 


71.8 


2.7 


4.8 


7.4 


12.3 


1.0 


65.6 


1.8 


2.1 


2.0 


3.9 


0 4 


84. 6 


5.8 


3.6 


7. 8 


17. 1 


1. 8 


79.5 


3.2 


2.7 


5.4 


8.6 


0.7 


72.8 


1.2 


1. 5 


1. 7 


1. 8 


0. 2 


93.1 


2.7 


3.5 


15.3 


12.9 


0.6 


83.6 


1.7 


2.4 


4.8 


7.1 


0.4 


63. 6 


1. 8 


2. 2 


4. 8 


5. 8 


0. 5 


81 5 


5 1 


5 9 


9 7 


16 0 


1 6 


7&.X 


£e 


4i0 


6^7 


iole 


lio 


85.1 


1.4 


3.0 


4.3 


5.7 


0.5 


66.7 


2.9 


8. J 


7.9 


12.2 


1.6 


80.8 


1.2 


1.8 


1.2 


3.6 


0.4 


91.1 


3.1 


4.5 


3.6 


9.5 


1.1 


85.7 


2.0 


2.4 


2.2 


7.1 


0.6 



green fodder — continued. 

Oat fodder; 

Minimum 

Maximum 

Average 

Redtop, 1 in bloom: 

Minimum 

Maximum 

Average 

Tall oat grass, 2 in bloom: 

Minimum 

Maximum 

Average 

Orchard grass, in bloom: 

Minimum 

Maximum 

Average 

Meadow fescue, in bloom: 

Minimum 

Maximum 

Average 

Italian rye grass, coming into bloom: 

Minimum 

Maximum 

Average 

Timothy, * at different stages: 

Minimum 

Maximum 

Average 

Kentucky blue grass, 4 at different stages: 

Minimum 

Maximum 

Average 

Hungarian grass: 

Minimum 

Maximum 

Average 

Eed clover, at different stages: 

Minimum , 

Maximum 

Average 

Alsike clover, 6 in bloom: 

Minimum 

1 Maximum 

Average 

Crimson clover: 

Minimum 

Maximum 

Average 

Alfalfa, 0 at different stages: 

Minimum 

Maximum 

Average 

Serradella, at different stages: 

Minimum 

Maximum 

Average 

Cowpea: 

Minimum 

Maximum 

Average — 

Soy bean: 

Minimum 

Maximum 

Average 

Horse bean: Average 

Flat pea (Latkyrus sylvestris): Average... 
Rape: 

Minimum 

Maximum 

Average 



1 Herd's grass of Pennsylvania. 

2 Meadow oat grass. 

s Herd's grass of New England and New York. 



* June grass. 

6 Swedish clover. 

0 Lucern. 
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Composition of feeding stuffs — Continued. 



Feeding stuff. 



SILAGE. 

Corn silage: 

Minimum 

Maximum 

Average 

Recent analyses; corn more mature; 

Minimum 

Maximum 

Average 

Sorghum silage; 

Minimum 

Maximum 

Average 

Bed clover silage: 

Minimum 

Maximum 

Average 

Soy bean silage: Average 

Cowpea vine silage: Average 

Field pea vine silage: Average 

Silage of mixture of cowpea vines and 
soy bean vines: Average 



HAY AND DRY COARSE FODDER. 

Corn fodder, 1 field cured: 

Minimum 

Maximum 

Average 

Corn leaves, field cured; 

Minimum 

Maximum 

Average 

Corn husks, field cured: 

Minimum 

Maximum 

Average 

Cornstalks, field cured: 

Minimum 

Maximum 

Average 

Corn stover, 2 field cured: 

Minimum 

Maximum 

Average 

Kafir corn stover, field cured: Average . 
Hay from: 
Barley — 

Minimum 

Maximum 

Average 

Oats- 
Minimum 

Maximum 

Average 

Redtop, 3 cut at different stages — 

Minimum 

Maximum 

Average 

Redtop, cut in bloom — 

Minimum 

Maximum 

Average 

Orchard grass — 

Minimum 

Maximum 

Average 

Timothy, 4 all analyses- 
Minimum 

Maximum 

Average 

Timothy, cut in full bloom- 
Minimum 

Maximum 

Average 



Water. 


Ash. 


Pro- 
tein, 


Fiber. 


Nitrogen- 

free 
extract. 


Fat. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


53.4 


0.3 


0.7 


3.0 


5.1 


0.2 


87. 7 


3. 3 


3. 6 


10. 5 


24. 2 


2. 0 


4 i . t> 


1 A 

1ml 


1.9 


5.9 


12. 6, 


0.9 


53.4 


0.9 


1.0 


3.6 


5.9 


0.4 


87. 6 


2. 7 


3. 1 


9. 9 


30. 6 


2.0 


74.4 


1.5 


2. 2 


5.8 


15.0 


1.1 


71 9 


0. 8 


0. 6 


5. 9 


13. 8 


0 1 


78 0 


]2 


0* 9 


6 8 


19 0 


0 5 


76.1 


1.1 


0.8 


6*4 


lo'.S 


0.8 


61.4 


1.9 


3.0 


5.1 


8.1 


0.9 


78.6 


3.0 


5.9 


13.9 


14.8 


1.6 


72.0 


2.6 


4.2 


8. 4 


11.6 


1. 2 


74.2 


2.8 


4.1 


9.7 


6! 9 


2! 2 


79.8 


2.9 


2.7 


6.0 


7.6 


1.5 


60.1 


8.5 


5.9 


13.0 


26.0 


1.6 


69.8 


4.5 


3.8 


9.5 


11.1 


1.3 


22.9 


1.5 


2.7 


7.5 


20.6 


0.6 


60.2 


5. 5 


6. 9 


24. 7 


47 8 


2 5 


42.2 


2 * 7 


4.5 


14^8 


34.7 


1.6 1 


14.8 


4.3 


4.5 


17.4 


27.3 


0.8 


44. 0 


7.4 


8, 3 


27. 4 


41. 4 


2 2 


30*0 


5.5 


6.0 


21*. 4 


85. 7 


1 4 


26.7 


0.6 


1.3 


6.8 


14.3 


0.5 


76. 6 


2.3 


1.2 


23. 6 


43 6 


1 0 


50.9 


1^8 


2.5 


15.8 


28.3 


0. 7 


51.3 


0.6 


1.2 


6.9 


11.2 


0.3 


78 5 


2 0 


3 0 


16 8 


26 0 


1 0 


68." 4 


1.2 


l.*9 


11.0 


17.0 


0.5 


15 4 


1 7 


1 8 


14 1 


23 3 


0 7 


57*4 


7*0 


8* 3 


32.' 2 


53! 3 


2.2 


40.5 


3.4 


3.8 


19.7 


3 1.5 


1.1 


19.2 


8.0 


4. 8 


26.8 


30.6 


1. 6 


6.4 


4.2 


8.0 


21.0 


44.9 


2.4 


15.0 


7. 1 


11. 1 


26. 1 


51 8 


2 8 


10.6 


5.3 


9*8 


28 ".6 


48. 7 


a. O 


9.5 


4.6 


5.2 


23. 1 


31.9 


1.8 


26 5 


9. 4 


9 5 


30 9 


48. 5 


3. 3 . 


16.0 


6^1 


7.4 


27*.2 


40.6 


2. 7 


6.8 


3.8 


5.9 


24.0 


44.8 


1.4 


11.6 


7.0 


10. 4 


31. 8 


50 4 


3 2 


8.9 


5.2 


7.9 


28.6 


47.5 


1 9 


6.8 


4.8 


7.8 


24.0 


46.8 


1.5 


11. 6 


6.5 


10. 4 


31. 8 


47 8 


2 3 


8.7 


4.9 


sio 


29.9 


46.4 


2. 1 


6.5 


5.0 


6.6 


28.9 


32.9 


1.7 


13.6 


7. 9 


10.4 


38. 3 


48. 6 


3 3 


9**9 


6.0 


8.1 


32.4 


41. 0 


2. 6 


6.1 


2.5 


3.8 


22.2 


34.3 


1.0 


28.9 


6.3 


9.8 


38.5 


58.5 


4.0 


13.2 


4.1 


5.0 


29.0 


15.0 


2.5 


7.0 


2.5 


5.0 


22.2 


34.4 


2.0 


28.9 


6.0 


7.5 


37.1 


48.5 


4.0 


15.0 


4.5 


6.0 


29.6 


41.9 


3.0 



1 Entire plant. 

2 What is left after the ears are harvested. 

22 



3 Herd's grass of Pennsylvania. 

4 Herd's grass of New England and New York. 
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Composition of feeding stuffs — Continued. 



Feeding stuff. 



Water. 


Ash. 


Pro- 
tein. 


Fiber. 


Nitrogen- 
free 
extract. 


Fat. 


Per ct. 


Per ct. 


Peret. 


Per ct. 


Perct. 


Per ct. 


7.8 


3. 5 


4. 6 


25. 7 


37.0 


1.7 


21.6 


5.4 


8.1 


33.4 


51.0 


3.6 


14.2 


4.4 


5.7 


28.1 


44.6 


3.0 


7. 0 


2.7 


4.3 


24. 8 


38.0 


1.0 


22.7 


5.1 


6.0 


38.5 


49.1 


2.8 


11.1 


3.9 


5.0 


31.1 


43.7 


2.2 


14. 3 


4. 6 


5.3 


17. 7 


31.8 


2.0 


32.8 


7.8 


12.9 


26.8 


51.1 


4.2 


21.2 


6.3 


7.8 


23.0 


37.8 


3.9 


22. 5 


5. 6 


6. 0 


23. 9 


33.2 


3. 4 


26.5 


7.6 


6.6 


24.9 


35.4 


4.1 


24.4 


7.0 


6.3 


24.5 


34.2 


8.6 


23. 7 


5. 1 


5,3 


20. 4 


33.6 


2.8 


32.8 


7.8 


6.0 


25.7 


33.7 


3.2 


27.8 


6.4 


5.8 


28.8 


33.2 


3.0 


4. 9 


5.0 


4.7 


23. 6 


44. 4 


1.5 


9.5 


7.5 


12.3 


36.3 


53.0 


3.5 


7.7 


6.0 


7.5 


27.7 


49.0 


2.1 


7. 4 


5.5 


4.5 


20. 8 


28. 5 


1. 6 


32.5 


7.8 


11.8 


31.9 


45.6 


3.5 


20.0 


6.8 


7.0 


25.9 


38.4 


2.7 


7. 4* 


6. 1 


5.7 


28. 4 


39. 6 


1.3 


9.3 


7.9 


8.8 


33.9 


48.9 


1.9 


8.5 


6.9 


7.6 


30.5 


45.0 


1.7 


6. 5 


2. 1 


4. 8 


21. 0 


83.4 


1.3 


33.4 


6.9 


12.1 


88.4 


50.8 


4.9 


15.3 


5.5 


7.4 


27.2 


42.1 


2.5 


8. 2 


6. 1 


9.6 


20. 1 


83.6 


2.2 


24.4 


7.2 


14.8 


20.0 


44.3 


4.5 


16.6 


6.8 


11.6 


22.5 


39.4 


8.1 


8. 2 


3. 9 


5. 6 


19. 7 


31.8 


1. 5 


15.9 


9.6 


14.4 


35.1 


48.9 


3.1 


12.9 


5.5 


10.1 


27.6 


41.3 


2.6 


7.8 


3.3 


5.0 


19.4 


39.9 


0. 8 


17.9 


12.1 


8.8 


31.6 


51.7 


3.6 


11.6 


6.7 


7.2 


26.6 


45.9 


2.0 


7.8 


5.4 


4.0 


25. 1 


34. 1 


1.6 


18.6 


11.8 


7.8 


33.8 


54.3 


3.1 


10.4 


7.7 


5.5 


30.0 


44.1 


2.4 


6.0 


3.9 


10.0 


15.6 


27.3 


1.5 


31.3 


8.3 


20.2 


35.7 


52.2 


5.9 


15.3 


6.2 


12.3 


24.8 


88.1 


8.8 


6.0 


5.6 


10.8 


17.9 


27.3 


2.5 


31.3 


8.3 


15.4 


28.1 


41.3 


5.9 


20.8 


6.6 


12.4 


21.9 


33.8 


4.5 


5.3 


6.1 


9.2 


19. 7 


35.6 


1.6 


13.9 


12.2 


16.1 


29.5 


45.9 


4.2 


9.7 


8.3 


12.8 


25.6 


40.7 


2.9 


6. 1 


4.5 


13.9 


20.3 


33.4 


1.7 


13.5 


13.8 


20.0 


30.3 


47.3 


5.8 


9.7 


8.3 


15.7 


24.1 


39.3 


2.9 


6.9 


7.4 


13.6 


20.1 


29.3 


1.5 


13.4 


13.0 


16.1 


34.9 


42.6 


4.8 


9.6 


8.6 


15.2 


27.2 


86.6 


2.8 


11.0 


8.5 


13.8 


24.0 


39.0 


8.7 


8.3 


7.1 


13.1 


19.7 


26.5 


1.6 


15.8 


11.6 


23.1 


28.1 


40.2 


3.0 


11.3 


7.9 


17.0 


25.4 


36.1 


2.3 



HAY AND DRY COARSE FODDER— Cont'd. 

Hay from— Continued. 

Timothy cut soon after bloom — 

Minimum 

Maximum 

Average 

Timothy cut when nearly ripe — 

Minimum 

Maximum 

Average 

Kentucky blue grass- 
Minimum 

Maximum 

Average 

Cut when seed was in milk — 

Minimum 

Maximum 

Average 

Cut when seed was ripe — 

Minimum 

Maximum 

Average 

Hungarian grass— 

Minimum 

Maximum 

Average 

Meadow fescue- 
Minimum 

Maximum 

Average 

Italian rye grass- 
Minimum 

Maximum 

Average 

Mixed grasses— 

Minimum 

Maximum 

Average 

Rowen (mixed) 1 — 

Minimum 

Maximum 

Average 

Mixed grasses and clovers- 
Minimum 

Maximum 

Average 

Swamp hay- 
Minimum 

Maximum 

Average 

Salt marsh hay- 
Minimum 

Maximum 

Average 

Red clover — 

Minimum 

Maximum 

Average 

Red clover in bloom — 

Minimum 

Maximum 

Average 

Alsike clover — 

Minimum 

Maximum 

Average 

White clover — 

Minimum 

Maximum 

Average 

Crimson clover — 

Minimum 

Maximum 

Average 

Japan clover- 
Average 

Vetch- 
Minimum 

Maximum 

Average 

22 



1 Second cut. 
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Composition of feeding stuffs — Continued. 



Water. 


Ash. 


Pro- 
ln. 


Fiber. 


Nitrogen- 
free 
extract. 


Fat. 


Num- 
ber of 
analy- 


Per el 


Per ct 


Perct 


Per d 




Per ct. 




7.2 


5.4 


13.9 


19.4 


Fer 40.'5 


2.2 




11.7 


10.3 


16.6 


22.9 


46.0 


2.9 




9.2 


7.2 


15.2 


21.6 


44.2 


2.6 


3 


4.6 


3.1 


10.2 


14.0 


35.1 


1.1 




16.0 


10.4 


20.3 


33.0 


53.6 


3.8 




8.4 


7.4 


14.3 


25.0 


42.7 


2.2 


21 


7.6 


3.2 


13.6 


16.4 


39.4 


1.1 




14.0 


10.2 


20.3 


26.0 


49.5 


3.7 




10.7 


7.5 


16.6 


20.1 


42.2 


2.9 


8 


6.1 


4.8 


14.0 


17.3 


31.8 


2.4 




20.1 


8.9 


18.1 


32.3 


41.0 


7.5 




11.3 


7.2 


15.4 


22.3 


38.6 


5.2 


6 


6.3 


6.5 


17.6 


18.5 


27.7 


1.6 




10.0 


8.6 


27.9 


32.7 


34.0 


4.6 




8.4 


7.9 


22.9 


26.2 


31.4 


3.2 


5 


6 3 


7 3 


9 1 


18 3 




1. 7 




7.8 


15^7 


11.7 


83'. 3 


bO.i 


5.8 




7.6 


10.8 


10.7 


23.6 


42.7 


4.6 


6 


5 7 


3. 9 


4 0 


34 0 




0. 8 




14.0 


4.' 9 


4. 9 


49^6 


43.' 3 


3.2 




10.1 


5.8 


4.6 


40.4 


37.4 


1.7 


4 


9.2 


8.7 


8.8 


37.6 


34.3 


1.4 


1 


6.5 


3.0 


2.9 


34.3 


31.0 


0.8 




17.9 


7.0 


5.0 


42.7 


50.6 


1.8 




9.6 


4.2 


3.4 


38.1 


43.4 


1.3 


7 


6.3 


2.8 


2.2 


32.7 


41.0 


1.0 




9.7 


3.4 


3.6 


43.3 


52.9 


1.6 




7.1 


3.2 


3.0 


38.9 


46.6 


1.2 


7 


6.5 


3.7 


2.7 


31.8 


33.5 


1 7 




11.4 


6.7 


6.9 


45.1 


46.6 


3.2 




9.2 


5.1 


4.0 


37.0 


42.4 


2.3 


12 


9. 0 


4. 9 


3. 3 


37. 2 


32.1 
38.9 


0. 7 




10.4 


6.5 


7.8 


46.8 


1.7 




9.9 


5.5 


5.2 


43.0 


35.1 


1.3 


3 


75.4 


0.8 


1.1 


0.3 


14.1 






82.2 


1.2 


3.0 


0.9 


20.4 


0.1 




78.9 


1.0 


2.1 


0.6 


17.3 


0.1 


12 


66.0 


0.7 


0.5 


0.6 


18.0 


0. 3 




74.4 


1.3 


3.6 


2.5 


29.7 


0. 6 




71.1 


1.0 


1.5 


1.3 


24.7 


0.4 


6 


85.8 


0.7 


1.1 


0.6 


3.8 


0.1 




92.2 


1.6 


1.8 


1.7 


11.3 


0. 3 




88.5 


1.0 


1.5 


0.9 


8.0 


0.1 


9 


80.5 


0.4 


0. 4 


0.5 


5.7 


0. 1 




90.8 


1.4 


3.2 


1.3 


14.7 


0. 4 




86.7 


0.8 


1.5 


0.9 


9.9 


0.1 


28 


86.9 


0.8 


1.0 


0.6 


2. 4 


0 0 




94.4 


1.4 


1.9 


1.3 


8.7 


0.7 




91.2 


1.0 


1.4 


0.8 


5.4 


0.2 


16 


87.2 


0.7 


0.8 


0.8 


4.2 


0.04 




92.4 


1.0 


1.7 


1.4 


8.8 


0.2 




90.6 


0.8 


1.3 


1.2 


5.9 


0.2 


4 


87.1 


1.0 


1.0 


1.1 


5.1 


0.1 




91.8 
88.8 


1.4 
1.2 


1.3 
1.2 


1.4 
1.3 


9.1 
7.5 


0.3 
0.2 




4 



Feeding stuff. 



HAY AND DEY COARSE FODDER— Cont'd. 

Hay from — Continued. 
Serradella— 

Minimum 

Maximum 

Average 

Alfalfa 1 — 

Minimum 

Maximum 

Average 

Cowpea — 

Minimum 

Maximum 

Average 

Soy bean — 

Minimum 

Maximum 

Average 

Flat pea (Lathyrus sylvestris)— 

Minimum 

Maximum 

Average 

Peanut vines (without nuts) — 

Minimum 

Maximum 

Average 

Soy bean straw: 

Minimum 

Maximum 

Average 

Horse bean straw: Average 

Wheat straw: 

Minimum 

Maximum 

Average 

Rye straw: 

Minimum 

Maximum 

Average 

Oat straw: 

Minimum 

Maximum 

Average 

Buckwheat straw: 

Minimum 

Maximum 

Average 



ROOTS AND TUBERS. 



Potatoes: 

Minimum ... 

Maximum . . . 

Average 

Sweet potatoes: 

Minimum . . . 

Maximum. 

Average 

Red beets: 

Minimum . . . 

Maximum... 

Average 

Sugar beets: 

Minimum 

Maximum . . . 

Average , 

Mangel-wurzels: 

Minimum ... 

Maximum... 

Average 

Turnips: 

Minimum 

Maximum... 

Average 

Ruta-bagas: 

Minimum 

Maximum 

Average 

22 



1 Luc era. 
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Composition of feeding stuffs — Continued. 



Feeding stuff. 



Water. 


Ash. 


Pro- 
tein. 


Fiber. 


Nitrogen- 
free 
extract. 


I at. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


Per ct. 


86.5 


1.6 


0.8 


0.9 


5.1 


0.2 


91 1 


1 3 


2 0 


2 3 


10 4 


0 7 


88^6 


lio 


i.i 


1.8 


7.6 


0.4 


75.7 


1.2 


2.0 


0.7 


15.9 


0.1 


79.7 


3.7 


2.6 


1.1 


18.1 


0.2 


78.0 


1.8 


2.4 


0.9 


16.8 


0.1 


6.2 


1.0 


7.5 


0.9 


65.9 


3.1 


19.4 


2.6 


11.8 


4.8 


75.7 


7.5 


10.6 


1.5 


10.3 


2.2 


70.4 


5.0 


4 5 


1 0 


7.0 


0.7 


65 0 


3 4 


19.6 


1.9 


13.7 


2.9 


76. 7 


7.1 


11.8 


1.4 


10.5 


1.7 


70.1 


6.0 


4 5 


1.0 


7 0 


0 7 


61. 8 


3.1 


20.7 


2.6 


15! 3 


5^2 


76! 7 


9! 3 


10.9 


1.5 


10.5 


2.1 


69.6 


5.4 


12.5 


1.3 


10.9 


1.9 


70.5 


2.9 


9.3 


1.4 


7.7 


1.5 


69.0 


2.1 


16.8 


4.3 


11.8 


8.7 


73.6 


4.6 


12.8 


2.1 


9.1 


2.6 


69.8 


3.6 


7.2 


1.8 


8.6 


1.3 


66.7 


1.5 


12. 6 


3.2 


15.7 


4.2 


73.9 


3.2 


10.9 


2.1 


12.4 


2.7 


69.8 


1.8 


8.9 


2.0 


8.0 


1.5 


63.5 


3.4 


13.5 


4.0 


14.4 


12.9 


66.9 


5.8 


11.0 


3.0 


11.8 


9.5 


59.7 


5.0 


8.7 


1.8 


9.5 


1.4 


71.2 


1.4 


13.2 


1.9 


12.1 


2.1 


73.9 


2.1 


11.6 


1.9 


10.6 


1.7 


72.5 


1.7 


8.1 


1.5 


8.4 


1.3 


66.1 


1.8 


13.4 


2.6 


15.4 


2.3 


74.9 


2.6 


10.4 


1.9 


12.5 


1.8 


71.2 


2.2 


7.1 


0.8 


8.1 


0.4 


66.7 


1.3 


14.0 


3.6 


16.6 


2.9 


77.7 


3.9 


10.5 


1.8 


11.8 


1.8 


72.0 


2.1 


7.1 


0.8 


8.1 


0.4 


64.8 


1.3 


14.0 


3.6 


17.2 


3.1 


77.7 


3.9 


10.5 


1.8 


11.9 


1.8 


71.9 


2.1 


11.4 


0.3 


5.9 


0.1 


77.5 


0.3 


14.0 


0.5 


8.6 


0.4 


80.6 


0.6 


12.4 


0.4 


7.4 


0.2 


79.2 


0.4 


10.9 


1.6 


8.6 


7.8 


62.6 


2.2 


14.8 


2.3 


11.0 


9.4 


65.4 


2.4 


12.0 


2.0 


10.0 


8.7 


64.5 


2.2 


8.5 


2.1 


15.8 


29.5 


22.0 


20.9 


8.8 


3.2 


16.7 


30.3 


20.7 


21.5 


8.6 


2.6 


16.3 


29.9 


21.4 


21.2 


5.8 


2.9 


14.5 


10.9 


17.3 


15.3 


17.5 


5.0 


21.7 


28.7 


36.4 


22.5 


9.1 


4.0 


19.6 


18.9 


28.3 


20.1 


4.9 


1.9 


23.2 


2.0 


12.7 


35.0 


13.2 


3.8 


31.5 


18.4 


19.1 


47.4 


7.5 


2.4 


27.9 


7.0 


15.6 


39.6 


2.8 


3.1 


26.3 


2.2 


23.3 


12.8 


19.3 


12.4 


41.8 


8.3 


35.3 


20.8 


8.7 


5.4 


36.3 


3.9 


27.7 


18.0 



boots and tubers— continued. 
Carrots: 

Minimum 

Maximum 

Average 

Artichokes: 

Minimum 

Maximum 

Average 

GRAINS AND OTHER SEEDS. 

Corn, kernel: 

Dent, all analyses — 

Minimum 

Maximum 

Average 

Flint, all analyses — 

Minimum 

Maximum 

Average 

All varieties and analyses- 
Minimum 

Maximum 

Average 

Kafir corn, kernel: Average 

Sorghum seed: 

Minimum 

Maximum 

Average 

Barley: 

Minimum 

Maximum 

Average 

Oats: 

Minimum 

Maximum 

Average 

Rye: 

Minimum 

Maximum 

Average 

Wheat, spring varieties: 

Minimum 

Maximum 

Average 

Wheat, winter varieties, all analyses: 

Minimum 

Maximum 

Average 

Wheat, all varieties: 

Minimum 

Maximum 

Average 

Rice: 

Minimum 

Maximum 

Average 

Buckwheat: 

Minimum 

Maximum 

Average 

Sunflower seed (whole): 

Minimum - 

Maximum 

Average 

Cotton seed, whole (with hulls): 

Minimum 

Maximum.... 

Average 

Peanut kernel (without hulls): 

Minimum 

Maximum 

Average 

Soy bean: 

Minimum 

Maximum 

Average 

22 
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Composition of feeding stuffs — Continued. 



Feeding stuff. 



GRAINS and other seeds— continued. 



Cowpea: 

Minimum. 
Maximum. 
Average . . . 



MILL PRODUCTS. 

Corn meal: 

Minimum 

Maximum [ 

Average 

Corn and cob meal: 

Minimum 

Maximum 

Average 

Barley meal: 

Minimum 

Maximum.... 

Average 

Bye flour; 

Minimum 

Maximum 

Average 

Pea meal: 

Minimum 

Maximum 

Average 

Soy-bean meal 

Ground corn and oats, equal parts: 

Minimum 

Maximum 

Average 



WASTE PRODUCTS. 

Corncob: 

Minimum 

Maximum 

Average 

Hominy chop: 

Minimum 

Maximum 

Average 

Corn bran: 

Minimum 

Maximum 

Average 

Corn germ: 

Minimum 

Maximum 

Average 

Corn-germ meal: 

Minimum 

Maximum 

Average 

Gluten meal: 

Misce 1 1 an eous — 

Minimum 

Maximum 

Average 

Buffalo, average 

Chicago — 

Minimum , 

Maximum , 

Average 

Hammond, average 

King- 
Minimum 

Maximum 

Average 

Cream gluten: 

Minimum 

Maximum 

Average 

Recent analyses — 

Minimum 

Maximum.. 

Average 



W titer 


Ash 


Pro- 
tein. 


.riDer. 


Nitrogen 

free 
extract. 


■ 

Fat. 


Per ct. 


Per ct. 


Perct. 


Per ct. 


Per ct. 


Per ct. 


9.6 


2. 9 


19.3 


2.5 


50.5 


1.3 


20.9 


4.0 


26.4 


5.0 


62 0 


2 7 


11.9 


S.4 


23.6 


3.8 


55. 1 


1.! 


8.0 


0.9 


7.1 


0.5 


60.4 


2.0 


27. 4 


4.1 


13. 9 


3.1 


74.0 


5.1 
3.8 


15.0 


1.4 


9.2 


1.9 


68.7 


9.5 


1.2 


5.8 


4.7 


56.8 


2.5 


26. 3 


1.9 


12.2 


9. 4 


69.7 


4.7 


15*1 


1.6 


8.5 


6.6 


64.8 


3.5 


9.9 


1.6 


9.8 


5.9 


63.5 


1.5 


13. 6 


3.8 


12. 7 


7.0 


68.0 


3.2 


11.9 


2.6 


10.5 


6.5 


66.3 


2.2 


12.4 


0.6 


6.0 


0.4 


77.6 


0 8 


13.6 


0.8 


6.9 


0.6 


79.1 


0.9 


13.1 


0.7 


6.7 


0.4 


78.3 


0.8 


8.9 


2.6 


19.1 


11.1 


50.2 


0.9 


12.1 


2.7 


21.4 


17.7 


52 0 


1 5 


10.5 


2.8 


20.2 


14.4 


51.1 


1.2 


10.2 


5.0 


35.9 


3.4 


28.0 


17.5 


10.7 


1.9 


8.4 




'70.4 


4.0 


13.1 


2.7 


10.4 




173 7 


5 0 


11.9 


2.2 


9.6 




172.0 


4.4 


7.2 


0.7 


1.2 


18.2 


43.8 


0.1 


24. 8 


2.7 


3.7 


38.3 


66.7 


0.9 


10.7 


1.1 


2.4 


30.1 


54.9 


0.5 


8.1 


1.9 


7.9 


2.5 


61.0 


4.5 


13. 5 


3.1 


11.2 


6.7 


71.1 


11.2 


11*1 


2.6 


9.8 


3.8 


64.5 


8.3 


7.1 


0.8 


7.7 


7.8 


57.2 


4.0 


12. 3 


2. 4 


11. 8 


14.3 


68.9 


8.5 


8.7 


1.5 


9.8 


11.2 


62.6 


6.2 


9.4 


1.9 


9.7 


1.9 


61.9 


5.2 


13.0 


7.4 


9.9 


5.8 


67.4 


U.2 . 


10.7 


4.0 


9.8 


4.1 


64.0 


7.4 


6.5 


0.8 


10.0 


7.8 


57.4 


4.3 


9.9 


2.6 


14.0 


13 0 


67 0 


11 2 


8.1 


1.3 


11.1 


9.9 


62.5 


7.1 


4. 5 


0. 5 


10. 3 


0.3 


32.4 


1.7 


12.3 


2.0 


49.1 


9.3 


62 7 


20 0 


8.6 


0.8 


30.0 


2.6 


49.2 


8.8 


8.2 


0.9 


24.5 


6.1 


47.8 


12.5 


5.5 


0.6 


29.2 


1. 1 


37 0 


1 0 


17.2 


2.3 


43.1 


6.3 


52! 6 


9.6 


9.6 


1. 2 


37.6 


2.3 


44.4 


6.0 


8. 1 


1.0 


28.3 


1.1 


50.8 


10.7 


3.0 


0.4 


26.3 


1.2 


33.2 


2.8 


9.5 


1.9 


37.2 


2.4 


56.0 


19.8 


7.2 


1.4 


34.2 


1.7 


39.0 


16.5 


7.7 


0.6 


34.1 


1.2 


35.0 


13.6 


9.0 


0.8 


38.2 


1.3 


41.1 


15.8 


8.1 


0.7 


36.1 


1.3 


39.0 


14.8 


8.8 


0.5 


32.1 


1.3 


47.7 


1.7 . 

3.8 


11.2 


1.0 


85.9 


2.5 


62.3 


9.6 


0.9 


34.6 


1.9 


50.4 


2.6 



Num- 
ber of 
an-aly- 



22 



1 Including fiber. 
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Composition of feeding stuffs — Continued. 



Water. 


Ash. 


Pro- 
tein. 


Fiber. 


Nitrogen- 
free 
extract. 


Fat. 


Per A. 


Perct. 


Per ct. 


Perct. 


Perct. 


Per ct. 


4.4 


0.6 


14.8 


1.3 


44.5 


3.0 


12. 5 


3. 4 


28. 3 


11. 1 


61. 8 


15 0 


7^8 


i!i 


23^4 


6^2 


53.' 2 


8.3 


5.4 


0.6 


14.8 


1.3 


48.5 


3.0 


10. 4 


3. 4 


28. 3 


11. 1 


60. 6 


11. 5 


8^1 


1.3 


23^2 


6^4 


54^7 


6.3 


7.4 


0.8 


19.6 


2.5 


44.6 


2.3 


10. 5 


3. 7 


28. 6 


9 6 


59 5 


14 3 


8 ".6 


lis 


24^6 


6^7 


50^0 


o * a 


7.6 


0.8 


21.3 


2.5 


49.3 


2.3 


10. 3 


4. 1 


28. 6 


7 9 


59 5 


4 7 


9.0 


2.7 


26^6 


6^3 


52^0 


3*.4 


7.6 


0.9 


22.9 


5.5 


44.6 


2.5 


10.1 


1.7 


34.9 


7.5 


56.7 


6.4 


8.6 


1.3 


26.3 


6.6 


52.9 


4.3 


8.2 


0.4 


27.1 


3.8 


51.9 


2.9 


9.6 


0.7 


29.7 


4.5 


56.0 


4.1 


8.9 


0.6 


28.8 


4.2 


53.8 


8.7 


14.0 


o!(i 


33.3 


1.6 


36.5 


14.1 


7.2 


0.6 


20.0 


5.8 


49.3 


3.2 


9. 9 


7. 9 


30. 1 


8 5 


59. 8 


10. 2 


8. 7 


1^4 


23. 7 


6.8 


54.9 


4.5 


6.2 


1.0 


24.3 


5.9 


50.9 


3.5 


9.1 


1.2 


27.7 


7.5 


56.3 


4.6 


8.3 


1 i 


26 5 


6. 9 


53.2 


4.0 


8.5 


0.7 


19.3 


6.7 


48.7 


5.6 


9.7 


1.4 


26.9 


8.7 


56.1 


8.3 


9.1 


1.0 


23.6 


7.4 


51.7 


7.2 


6.5 


1.1 


20.7 


4.5 


56.8 


10.4 


9.2 


0.6 


17.1 


3.1 


49.2 


7.3 


11. 7 


1 2 


22. 1 


5 6 


59. 6 


11.1 


10^9 


0.9 


19*.7 


4.' 7 


54^8 


9.0 


62.3 


0.1 


5.6 


1.6 


18.7 


1.3 


72. 2 


0 6 


9. 6 


4. 4 


28 9 


4.4 


65 4 


o!s 


6.1 


3.1 


22 0 


31 


6.4 


3.2 


12.6 


3.7 


56.2 


6.1 


9. 2 


4. 2 


20 0 


12 5 


. n 


7 8 


7^7 


3.7 


16.0 


6. 1 


59.4 


7*1 


12.0 


3.5 


12.1 


7.0 


61.6 


2.6 


12 4 


3 6 


12 5 


7 6 


62 0 


2 9 


12.2 


3.6 


12.3 


7.3 


61.8 


2.8 


7.3 


3.8 


21.0 


9.3 


45.5 


1.0 




D. / 


25 9 


12. 0 


OU. O 


3. 0 


10. J 


0. « 


99 0 


10. 7 


4o. 0 


1.7 


68.6 


0.3 


4.3 


3.1 


9.6 


0.8 




1 5 




5 6 


ID. if 


2 8 


7 5^ 7 


1.0 


5.4 


3.8 


12.5 


1.6 


6.2 


2.4 


19.3 


10.2 


37.4 


4.2 


11 9 


5 6 




15 8 


56 8 


8 4 


8.0 


3.4 


24 1 


13.0 


44^8 


6. 7 


5.0 


1.1 


24.9 


8.9 


32.2 


7.8 


8.7 


3.4 


35.5 


13.7 


46.0 


22.2 


1 A 


9 n 
s.U 


29 2 


lit u 




i i ± 
l l.l 


6 8 


2.1 


17.3 


12.3 


54.0 


7.5 


5.9 


2.7 


31.0 


11.4 


84.8 


14.2 


7.2 


2.4 


31.3 


11.0 


35.3 


12.8 


7.4 


1.7 


31.1 


11.0 


36.3 


12.5 


8.2 


2.9 


11.5 


2.5 


59.8 


1.7 


13.7 


4.5 


16.8 


4.1 


67.6 


4.9 


ll.S 


3.5 


14.7 


3.3 


63.9 


2.8 



Feeding stuff. 



waste peoducts— continued. 

Gluten feed: 

Miscellaneous- 
Minimum 

Maximum 

Average 

Eecent analyses- 
Minimum 

Maximum 

Average 

Buffalo- 
Minimum 

Maximum 

Average 

Eecent analyses — 

Minimum 

Maximum 

Average 

Davenport — 

Minimum 

Maximum 

Average 

Glen Cove- 
Minimum 

Maximum 

Average 

Pope's 

Kockford (Diamond) — 

Minimum 

Maximum 

Average 

Waukegan— 

Minimum 

Maximum 

Average 

Chicago maize feed: 

Minimum 

Maximum 

Average 

Glucose feed and glucose refuse : Average 
Dried starch feed and sugar feed: 

Minimum 

Maximum 

Average 

Starch feed, wet: 

Minimum 

Maximum 

Average 

Oat feed: 

Minimum 

Maximum 

Average 

Barley screenings: 

Minimum 

Maximum 

Average 

Malt sprouts: 

Minimum 

Maximum 

Average 

Brewers' grains, wet: 

Minimum 

Maximum 

Average 

Brewers' grains, dried : 

Minimum 

Maximum 

Average 

Distillery grains (dried), principally corn 

Minimum 

Maximum 

Average 

Distillery grains (dried), principally rye: 

Average 

Grano gluten: Average 

Atlas gluten meal: Average 

Atlas gluten feed: Average 

Eye bran: 

Minimum 

Maximum 

Average 

22 
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Composition of feeding stuffs — Continued. 



Water. 


Ash. 


Pro- 
tein. 


Fiber. 


Nitrogen- 
free 
extract. 


Fat. 


Num- 
ber of 
analy- 
ses. 


Per ct. 
7.4 


Per ct. 
4.0 


Per ct. 
14. 3 


Per ct. 
5.4 


Per ct. 
51. 7 




Per ct. 
3 6 




13 6 


6 0 


18 1 


10 1 


58 1 


5 0 




11*6 


5*4 


16*1 


8io 


54.' 5 


4^5 


10 


10. 6 


5. 0 


13. 9 


7.2 


50 5 


3.5 




13 6 
12^3 


6* 4 
5*9 


17* 8 
16.0 


8 9 
8'l 


56 2 
53.7 


4 5 
4^0 


7 


7. 4 


2. 5 


12. 1 


2. 4 


45 5 


1 5 




15 8 


78 


18* 9 


15 5 


63 2 


7 0 




11.9 


5.8 


15*4 


9.0 


53*9 


4*0 


88 


9. 2 


1.4 


10. 1 


1.3 


53 0 


2 1 
5 9 




16 0 


6. 3 


20*0 


12*7 


70 9 




12.1 


8.' 3 


15.* 0 


4.6 


60^4 


4^0 


32 


4. 1 


2. 0 


11 1 


6 0 


50 0 


2 5 




15* 5 


6 2 


19 4 


10 5 


67 0 


6 1 




11.' 8 


4.6 


14-9 


7.4 


56.' 8 


4^5 


12 


7. 8 


1. 9 


8. 3 


1 7 


61 0 






13 6 


3 8 


16. 9 


7 5 


70 4 


3 3 




11.6 


2^9 


12.5 


4.9 


65*1 


sio 


10 


8. 8 


8.4 


10. 9 


2 0 


41 9 


5 2 




10 7 


12 4 


13* 6 


17* 8 


62 3 


10 9 




9.' 7 


ioio 


12il 


9^5 


49.9 


8^8 


5 


7. 7 


10. 5 


2. 9 


30. 3 


36 0 


0.6 




8 5 


15 1 


4. 7 


38 6 


41 6 


0 9 




sis 


is! 2 


3.6 


35*7 


ss.'e 


0.7 


3 


9.0 


2. 8 


10. 9 


2. 4 


45. 5 


6, 5 




11 2 


11* 3 


12 9 


14 5 


63 3 


0. V 




loio 


6^7 


111 7 


6^3 


58! U 


7.3 


4 


9. 1 


4.1 


21. 6 


4. 3 


36 4 


5 4 
ft 0 




12* 1 


5 4 


31* 4 


20! 3 


42. 3 




11.' 5 


4.5 


24*8 


11.7 


40.8 


6.7 


7 




4. 2 


24 8 


2 4 


36 3 


5 7 




16 3 


6 2 


35*9 


12 9 


52 7 


9 2 




11*8 


4^8 


28*0 


G.'S 


4ll9 


7.' 2 


12 


6 2 


3 2 


10 7 


19 6 


36. 4 


2. 4 




9* 7 


4 4 


22 6 


37 4 
32*5 


42. 0 


6. 0 




8^0 


3^7 


13^4 


38.7 


3.7 


5 


5 8 


5 7 


23 3 


1. 3 


15. 7 


8. 8 




18 5 


8 8 




10. 1 


38. 7 


18. 0 




8*2 


7.2 


42is 


5.6 


23.6 


13.1 


35 


9. 2 


1. 8 


2 2 


37 9 




0. 6 




16* 7 


4 4 


5 4 




41. 8 


5. 4 




nil 


2." 8 


4^2 


46^8 


33.4 


2.2 


20 


5. 6 


4. G 


27. 7 


4 7 




5. 2 




12. 4 


8 2 


38 2 




7v 


11. 6 




9.2 


5-7 


32.' 9 


'fig 


35.4 


7.9 


21 


6. 0 


4. 9 


27. 1 


5 9 


32 1 


1. 3 




13 4 


6*9 


44 0 




48.0 


4. 8 




9^9 


5^6 


as! 9 




36.8 


3.0 


33 


6.6 


3.7 


87.5 


2.5 


28.5 


5.8 




15.4 


6.5 


52.4 


7.4 


30.8 


17.5 




10.7 


4.9 


47. C 


5.1 


23.7 


8.0 


2,480 


7.8 


1.9 


4.6 


56.5 


9.7 


0.9 




]0.8 


4.6 


8.6 


72.3 


18.9 


2.0 




9.0 


3.4 


6.6 


64.3 


15.1 


1.6 


6 



Feeding stuff. 



waste products— continued. 

Wheat bran from spring wheat: 

Minimum 

Maximum 

Average 

Wheat bran from winter wheat: 

Minimum 

Maximum 

Average 

Wheat bran, all analyses: 

Minimum 

Maximum 

Average 

Wheat middlings: 

Minimum 

Maximum . , 

Average 

Wheat shorts: 

Minimum 

Maximum 

Average 

Wheat screenings: 

Minimum 

Maximum 

Average 

Eice bran: 

Minimum 

Maximum 

Average 

Eice hulls: 

Minimum 

Maximum 

Average 

Eice polish: 

Minimum 

Maximum 

Average 

Buckwheat bran: 

Minimum , 

Maximum 

Average 

Buckwheat middlings: 

Minimum 

Maximum 

Average 

Cotton-seed feed: 

Minimum 

Maximum 

Average 

Cotton-seed meal: 

Minimum 

Maximum 

Average 

Cotton-seed hulls: 

Minimum 

Maximum 

Average 

Linseed meal, old process: 

Minimum 

Maximum 

Average ... 

Linseed meal, new process: 

Minimum 

Maximum 

Average 

Peanut meal: 1 

Minimum 

Maximum 

Average 

Peanut hulls 

Minimum 

Maximum 

Average 



1 Mostly European analyses. 
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39 

Composition of feeding stuffs — Continued. 



Feeding stuff. 



waste products— continued. 

Sugar-beet pulp: 
Fresh- 
Minimum 

Maximum 

Average 

Dry- 
Minimum 

Maximum 

Average 

MILK AND ITS BY-PKODUCTS. 

Whole milk: 

Minimum 

Maximum 

Average 

Skim milk, cream raised by setting: 

Minimum 

Maximum 

Average 

Skim milk, cream raised by separator: 

Minimum 

Maximum 

Average 

Buttermilk: 

Minimum 

Maximum 

Average 

Whey: 

Minimum 

Maximum 

Average 

POULTRY FOODS. 

Animal meal: 

Minimum 

Maximum 

Average 

Meat or beef scrap: 

Minimum 

Maximum 

Average *. 

Meat or beef meal: 

Minimum , 

Maximum.. 

Average 

Meat and bone: 

Minimum 

Maximum 

Average 

Bone meal (Bowker's) 

Fresh bone 

Cut bone 

Boiled beef bone: 

Minimum 

Maximum 

Average 

Clover meal: Average 

H. O. Poultry Food: 

Minimum 

Maximum 

Average 

American Poultry Food: 

Minimum 

Maximum 

Average 



Water. 



Per ct. 
88.5 
91.7 
89.9 

3.6 
10.8 
0.4 



92.i 
90.. 



94 
US. 



;.38 



Ash. 



Per ct. 
0.1 
0.7 
0.4 

2.7 
4.1 
3.3 



0.4 
1.2 
0.7 

0.5 
1.0 
0.7 



0.4 
0.9 
0.7 

0.3 
0.6 
0.4 



43.54 
39.88 

11.72 
21.70 
17.39 



Pro- 
tein. 



Per ct. 
0.6 
1.4 
1.0 

8.7 
12.1 
10.8 



2.1 
6.4 
3.6 

2.6 
3.9 
3.3 



'2-2.80 
15.85 



2.52 
3.01 
2.64 

2.67 
2.95 
2.81 



1.7 
6.2 
3.0 

0.3 
1.2 
0.6 



25.20 
48.53 
39.42 

36.69 
66.81 
49.72 

35.10 
66.20 
48.36 

24.22 
58.71 
36.66 
34.00 
20.60 
15.20 

40. 76 
48. 09 
44. 75 
10.51 

15.00 
17.88 
16.83 

8.31 
15.53 
13.22 



Fiber. 



Per ct. 
1.9 
2.6 



17.3 
22.4 
19.8 



Nitrogen 

free 
extract. 



Per ct. 
5.4 
7.2 
6.S 

56.4 
59.6 
58.4 



2.1 
6.1 
4.9 

3.8 
5.5 
4.7 



Fat. 



2.5 
5.6 
4.8 

4.4 
5.8 
5.1 



1.90 



2.86 


60.46 


5.13 


64.35 


4.56 


62.01 


4.33 


60.49 


7.20 


63.47 


5.48 


63.18 



Per ct. 
0.1 
0.6 
0.2 

0.7 
1.7 
1.3 



1.7 
6.5 
3.7 

0.2 

2.5 .. 
0.9 



0.3 



5.4 
0.5 

0.0 
0.2 
0.1 



7.26 
21.80 
10.73 

12.31 
30.90 
18.51 

6.83 
19.50 
12.90 

5.89 
13.06 
10.49 
2.20 
20.50 
23.13 

11.44 
18.70 
17.11 
1.86 

4.67 
6.36 
5.47 

4.82 
7.40 
6.15 
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FARMERS' BULLETINS. 



The following is a list of the Farmers' Bulletins available for distribution, showing 
the number and title of each. Copies will be sent to any address on application to 
any Senator, Representative, or Delegate in Congress, or to the Secretary of Agricul- 
ture, Washington, D. C. : 

No. 22. The Feeding of Farm Animals. No. 24. Hog Cholera and Swine Plague. No. 25. Peanuts: 
Culture and Uses. No. 27. Flax lor Seed and Fiber. No. 28. Weeds: And How to Kill Them. No. 29. 
Souring and Other Changes in Milk. No. 30. Grape Diseases on the Pacific Coast. No. 32. Silos and 
Silage. No. 33. Peach Growing lor Market. No. 34. Meats: Composition and Cooking. No. 35. Potato 
Culture. No. 36. Cotton Seed and Its Products. No. 37. Kafir Corn: Culture and Uses. No. 39. 
Onion Culture. No. 41. Fowls: Care and Feeding. No. 42. Facts About Milk. No. 43. Sewage Dis- 
posal on the Farm. No. 44. Commercial Fertilizers. No. 46. Irrigation in Humid Climates. No. 
47. Insects Affecting the Cotton Plant. No. 48. The Manuring of Cotton. No. 49. Sheep Feeding. 
No. 51. Standard Varieties of Chickens. No. 52. The Sugar Beet. No. 54. Some Common Birds. No. 
55. The Dairy Herd. No. 56. Experiment Station Work — I. No. 58. The Soy Bean as a Forage Crop. 
No. 59. Bee Keeping. No. 60. Methods of Curing Tobacco. No. 61. Asparagus Culture. No. 62. 
Marketing Farm Produce. No. 64. Ducks and Geese. No. 65. Experiment Station Work— II. 
No. 66. Meadows and Pastures. No. 68. The Black Rot of the Cabbage. No. 69. Experiment Station 
Work — III. No. 70. Insect Enemies of the Grape. No. 71. Essentials in Beef Production. No. 72. 
Cattle Ranges of the Southwest. No. 73. Experiment Station Work— IV. No. 74. Milk as Food. 
No. 77. The Liming of Soils. No. 78. Experiment Station Work— V. No. 79. Experiment Station 
Work— VI. No. 80. The Peach Twig-borer. No. 81. Corn Culture in the South. No. 82. The Culture 
of Tobacco. No. 83. Tobacco Soils. No. 84. Experiment Station Work — VII. No. 85. Fish as Food. 
No. 86. Thirty Poisonous Plants. No. 87. Experiment Station Work — VIII. No. 88. Alkali Lands. 
No. 91. Potato Diseases and Treatment. No. 92. Experiment Station Work — IX. No. 93. Sugar as 
Food. No. 95. Good Roads for Farmers. No. 96. Raising Sheep for Mutton. No. 97. Experiment 
Station Work— X. No. 98. Suggestions to Southern Farmers. No. 99. Insect Enemies of Shade 
Trees. No. 100. Hog Raising in the South. No. 101. Millets. No. 102. Southern Forage Plants. 
No. 103. Experiment Station Work — XI. No. 104. Notes on Frost. No. 105. Experiment Station 
Work— XII. No. 106. Breeds of Dairy Cattle. No. 107. Experiment Station Work— XIII. No. 108. 
Saltbushes. No. 109. Farmers' Reading Courses. No. 110. Rice Culture in the United States. 
«,No. 111. Farmers' Interest in Good Seed. No. 112. Bread and Bread Making. No. 113. The Apple 
and How to Grow It. No. 114. Experiment Station Work— XIV. No. 115. Hop Culture ift California. 
No. 116. Irrigation in Fruit Growing. No. 118. Grape Growing in the South. No. 119. Experiment 
Station Work — XV. No. 120. Insects Affecting Tobacco. No. 121. Beans, Peas, and other Legumes 
as Food. No. 122. Experiment Station Work— XVI. No. 124. Experiment Station Work— XVII. No. 
125. Protection of Food Products from Injurious Temperatures. No. 126. Practical Suggestions for 
Farm Buildings. No. 127. Important Insecticides. No. 128. Eggs and Their Uses as Food. No. 129. 
Sweet Potatoes. No. 131. Household Tests for Detection of Oleomargarine and Renovated Butter,, 
No. 132. Insect Enemies of Growing Wheat. No. 133. Experiment Station Work— XVIII. No. 134^ 
Tree Planting in Rural School Grounds. No. 135. Sorghum Sirup Manufacture. No. 136. Earth Roads. 
No. 137. The Angora Goat. No. 138. Irrigation in Field and Garden. No. 139. Emmer: A Grain for 
the Semiarid Regions. No. 140. Pineapple Growing. No. 141. Poultry Raising on the Farm. No. 142. 
Principles of Nutrition and Nutritive Value of Food. No. 143. Conformation of Beef and Dairy Cattle. 
No. 144. Experiment Station Work— XIX. No. 145. Carbon Bisulphid as an Insecticide. No. 146. 
Insecticides and Fungicides. No. 147. Winter Forage Crops for the South. No. 148. Celery Culture. 
No. 149. Experiment Station Work— XX. No. 150. Clearing New Land. No. 151. Dairying in the South. 
No. 152. Scabies in Cattle. No. 153. Orchard Enemies in the Pacific Northwest. No. 154. The Home 
FruitGarden: Preparation and Care. No.155. How Insects Affect Health in Rural Districts. No. 156. 
The Home Vineyard. No. 157. The Propagation of Plants. No. 158. How to Build Small Irrigation 
Ditches. No. 159. Scab in Sheep. No. 161. Practical Suggestions for Fruit Growers. No. 162. Experi- 
ment Station Work— XXI. No. 164. Rape as a Forage Crop. No. 165. Culture of the Silkworm. 
No. 166. Cheese Making on the Farm. No. 167. Cassava. No. 168. Pearl Millet. No. 169, Experi- 
ment Station Work— XXII. No. 170. Principles of Horse Feeding. No. 172. Scale Insects aftd Mites 
on Citrus Trees. No. 173. Primer of Forestry. No. 174. Broom Corn. No. 175. Home Manufacture 
and Use of Unfermented Grape Juice. No. 176. Cranberry Culture. No. 177. Squab Raising. iNo. 178. 
Insects Injurious in Cranberry Culture. No. 179. Horseshoeing. No. 181. Pruning. No. 132. Poultry 
as Food. No. 183. Meat on the Farm — Butchering, Curing, etc. No. 184. Marketing Live' Stock. 
No. 185. Beautifying the Home Grounds. No.186. ExperimentStation Work— XXIII. No.187. Drain- 
age of Farm Lands. No. 188. Weeds Used in Medicine. No. 190. Experiment Station Work— XXIV. 
No. 192. Barnyard Manure. No. 193. Experiment Station Work— XXV. No. 194. Alfalfa Seed. No. 
195. Annual Flowering Plants. No. 196. Usefulness of the American Toad. No. 197. Importation of 
Game Birds and Eggs for Propagation. No. 198. Strawberries. No. 199. Corn Growing. No. 200. 
Turkeys. No. 201. Cream Separator on Western Farms. No. 202. Experiment Station Work— XXVI. 
No. 203. Canned Fruits, Preserves, and Jellies. No. 204. The Cultivation of Mushrooms. No. 205. 
Pig Management. No. 206. Milk Fever and its Treatment. No. 208. Varieties of Fruits Recom- 
mended for Planting. No. 209. Controlling the Boll Weevil in Cotton Seed and at Ginneries. No. 
210. Experiment Station Work— XXVII. No. 211. The Use of. Paris Green in Controlling the Cotton 
l oll Weevil. No. 213. Raspberries. No. 215. Alfalfa in the Eastern States. No. 216. Control of the Cot- 
ton Boll Weevil. No. 217. Essential Steps in Securing an Early Crop of Cotton. No. 218. The School 
Garden. No. 219. Lessons taught by the Grain-Rust Epidemic of 1904. No. 220. Tomatoes. No 221 
Fungous Diseases of the Cranberry. No. 222. Experiment Station Work— XXVIII. No. 223. Miscel- 
laneous Cotton Insects in Texas. No. 224. Canadian Field Peas. No. 225. ExperimentStation Work— 

XXIX. No. 226. Relation of Coyotes to Stock Raising in the West, No. 227. Experiment Station Work— 

XXX. No. 228. Forest Planting and Farm Management. No. 229. The Production of Good Seed Corn. 
No. 230. Game Laws for 1905. No. 231. Spraying for Cucumber and Melon Diseases. No. 232. Okra: Its 
Culture and Uses. No. 233. Experiment Station Work— XXXI. No. 234. The Guinea Fowl and Its 
Use as Food. No. 235. Cement Mortar and Concrete. No. 236. Incubation and Incubators. No. 237. 
Experiment Station Work— XXXII. No. 238. Citrus Fruit Growing in Gulf States. No. 239. The Cor- 
rosion of Fence Wire. No. 240. Inoculation of Legumes. No. 241. Butter Making on the Farm. No. 
242. An Example of MoJel Farming. No. 243. Fungicides and Their Use in Preventing Diseases of 
Fruits. No. 244. Experiment Station Work— XXXIII. No. 245. Renovation of Worn-out Soils. No. 246. 
Saccharine Sorghums for Forage. No.247. The Control of the Codling Moth and Apple Scab. No.248. 
The Lawn. No. 249. Cereal Breakfast Foods. No. 250. The Prevention of Stinking Smut of Wheat 
and Loose Smut of Oats. No. 251. Experiment Station Work— XXXIV. No. 252. Maple Sugar and 
Sirup. No. 253. Germination of Seed Corn. No. 254. Cucumbers. No. 255. The Home Vegetable 
Garden. No. 256. Preparation of Vegetables for the Table. No. 257. Soil Fertility. No. 258. Texas, 
or Tick, Fever and Its Prevention. No. 259. Experiment Station Work— XXXV. No. 260. Seed of 
Red Clover and Its Impurities. No. 261. The Cattle Tick in Its Relation to Southern Agriculture. 
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